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STARTING PROCEDURE 
CONTROL SWITCH SETTINGS 
SWITCH 01 et Ra Sell ae FIRST 128 


a cine OR BM873YD, 2S6 WORDS 


ARE AUTOMATICALLY CHECKED. 


STARTING ADORESS 
RESTART abbRess OoOsIO. 
OPERATOR ACTION 


FOR NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS) 


EITHER A) ONLY IF THERE IS NO TTY---- 


mee ee ee 


LOAD ADDRESS 000200 
3 iat" 


PROGRAM WW eT ot AT ADDRESS 010124 TO ENQUIRE 
WHICH 


: et os lt : 


. NOW, AND ONLY NOW, SET SW1S=1,SW11=1 (OPTIONAL) 


Oink Ra STAY UP 


EAN Tuy tt 
oa AND THEN PROG WILL HALT AT ADDRESS 
PRESS CONTINUE TO WITH THIS PROGRAM. 


te tart Ad Th phrece phen Th ate WILL am AT COMPLETION. 
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PROGRAN WILL HALT AT ADDRESS O1SSS6 IF THERE IS ANY ERRORR 
IN ANY OF PROGRANS.. 


TO DETERMINE TYPE OF ERROR: 


Tene eee TREE D pIFrErent a FESTING ¢ AT TL OG AT ON Ot eNoo. 


ARE AS BEL ol: 


THE FOLLOWING MESSAGE ADDRESSES BRE: 


Es 


ooo”: ww 
a od 
mieite 
os 
<£ 











“THIS TABLE IS FOR COMPARISON ERROR 

017400 PC , 
T es Siena aed 
? o174o2 ADOR OF MSG 

; I 

 G17404 ROM ADOR 

? 017406 SOFT ADDR 

: o17ai0 EXP DATA 

? o172 FOUND DATA 


017400 PC 


a ee ee ee re + ae ee 
20 @e@e ee ee ee 7 








ADOR OF MSG 
;THIS TABLE IS FOR “UNEXPECTED TRAP” TYPE OF ERROR 


ROM ADOR 


“hATNOeC-I1-DORMATA -"' 'BNB?S” “UNIVERSAL RESTART LOADER DIAGNOSTIC. 
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OR 8) ----IF THERE IS A TTY : 






HO1 


MAINDEC-11-DOBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 


HOW TO LOOK IN TO THE TABLE: 
10. LOAD 017400 
ll. BRESS 


THIS LOCATION IS---PC OF THE DETECTED ERROR. 


le. 
Lie =--RDDRESS OF MESSAGE 
13. INE 


THEN CONTINUE LIKE AGOVE FOLLOWING THE TABLE 


TO PROCEED WITH THE PROGRAM GO BACK TO STEP 1. 


LOAD STARTING ADDRESS ( 
2 STAT sulTOH Ab 5 reled, enh ALL SWITCHES DOWN) 
‘een 


S STARTED FOR THE FIRST TIME THE FOLLOWING 
WILL “DEVICE VERS ed adh 2 OUT: 


> eg en SHY SSR LE, 
M792-YA, MR11-DB, M792-YH 


TSTRAP_ROM 
YD KLIO (¢ 11) 256 BOOTSTRAP ROM 


G: MiFtane CONTROL "ee WILE Progen fe RuNWING WILL CRUSE A RESTART. 


YOU FAY THEN INPUT DIFF 


_— AY AppRESe 810 Mit & | 3 10 SIEP 3 ABOVE: 


IF Yi WISH TO TEST THE EXTENDED 128. WORDS THIS IS THE 


aw NEEDED pid BM673YB, BMS73YC, OR BMB73YD) 
Le ae mad Ow 
be r Ti I i 


SOF TWARE TABLE rote Test’ COMPARISON. 


DOSMA MACYIL 27(732) 
DOBMAA. P11 


eee we eee 


MAINDEC-11-DOBMA-A 


ee ee ee me mm es + ee ee 


101 


BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 
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S. OPERATING PROCEDURE 

5.1.1 SWITCH SETTINGS (APPLICABLE IN ALL PROGRAMS) 
SWIS = 1 OR UP ... HALT ON ERROR 
SW13 = 1 OR UP ... INHIBIT ERROR PRINT OUT 
SWl2 = 1 OR UP ... INHIBIT ALL PRINT OUT’ BELL ON ERROR. 
SWil = 1 OR UP ... INSTEAD OF EXERCISING EACH ADDRESS 10X DO IT 1X. 
SHO9 = 1 OR UP ... LOOP WITH CURRENT ADDRESS 
SHO8 = 1 OR UP ... GOTO BEGINNING OF CURRENT PROGRAM ON ERROR 
SWOb = 1 OR UP ... HALT ON END OF PASS — 

6. ERRORS 

6.1 ERROR PRINT OUT 
SRO Ht gE 8 TERT Qa" 658 tgs 
(FROM SOF TWARE RAO THE FOUND DATA WILL BE PRINTED 
ABORESS MILL oats QUT TF iT WAS AN CUNEXPEETED TRAP 
WEN READING THE SS WILL BE PRINTED . 
ALSO INFORMATION RELATING TO ALL ERRORS ARE STORED 


IN STARTING - = weer 017400---- 
REFER TO SECTION 4.3.1 
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6.2 ERROR RECOVERY 
1. ITS A GOOD et TO LEAVE SW1S=1 WHILE TEST RUNS 
TO PREVENT A RUN AWAY ERROR FROM GOING WILD 
IF YOU LEAVE THE CPU. 


me ee 2 lel 


3. NOW THE PROGRAM IS RUNNING AND YOU MAY SCOPE IT. 


7. RESTRICTIONS 
7.1 STARTING RESTRICTIONS 
SEE SECTION 4. 


7.2 OPERATING RESTRICTIONS 
7.2.1 IF OPERATING ON 11/745: AND JUMPER HAS BEEN CUT FOR 
A POWER FAIL TO GOTO 173200; 
sit A POWER FAIL MUST NOT HAPPEN WHILE PRG IS RUNNING ##2## 


7.2.2 IF YOU WISH PROGRAM TO TEST Oe eee 1. WORDS ; 
YOU MUST START AS PER SECTION 4 


tt TOT RPEL CREA E TO ¢ Bye, AND visa CY VER FY  ehieg Hi 


7.2.3 YOU Way WoT ALTER THE SOFTWARE NP UNLESS-- 
##2#%% YOU KNOW WHAT YOU ARE DOING ##### 


7.2.4 THE ROM ADDRESS MUST START AT 173000 AND BE AT 
128 WORDS LONG. (256 FOR THE SM873YB, BM873YC, oR 88730) 


8. MISCELLANEOUS 

8.1 EXECUTION TIME 
PROGRAM ONE WILL PASS AT APPROX. FIVE He 
PROGRAM ie HAS a4 0 PROGEED IN THIS : Far COMPLETETON 
PROGRAN | trut WILL PIVE MINS. 


| PROGRAM FOUR WILL PASS APPROX. FIVE MINS 
\ 
| 
' 
| 
| 
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3. PROGRAM DESCRIPTION 
9.1 PROGRAM 1 


ee i WILL VERIFY THE DATA IN THE ROM AND THE VERIFY 
THAT WRITING ROM WILL TRAP OUT (EXCEPT THE VECTORS) 
Sars I FIVE TIMES IN A ROW BEFORE 


ss. 
IF UP WHEN START WAS HIT, THE EXTENDED 
Ee nORDe WILL NMECKED : 


256 WORDS WILL BE CHECKED AUTOMATICALLY IF 
BM873Y2, BMS7SYC, OR BMS73YD IS TESTED. 


PROGRAM 2 iI THE CONTENTS OF THE ROM ONT' 

TTY (OR LINE PRINTER IF SWO7=1). NOTE NO VER 

ERAN ETD BL Bai 
DATA o ir has UP WHEN START WAS 


THE EXTENDED 128. WORDS WILL BE PRINTED. 
fe WILL BE PRINTED IF BM873YB, BM873YC, OR BM873YD 


: 07=1 PRINTING WILL BE DONE ON THE LINE PRINTER 
IF IT EXISTS. 
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9.5 CONTROL “G™ 


HITTING CONTROL “G™ WILL GO TO THE BEGINING OF THE 
PROGRAM AND ASK FOR PROGRAM NUMBER. 


9.6 THIS PROGRAM IS “XXDP AND ACT-11" COMPATIABLE 


a eg re eee 


BM873YA OR YB, YC, OR YD BY COMPAR 1ST WORD IN ROM WITH THE 
EXPECTED WORD. THE DIAGNOSTIC THEN RUNS 
PROGRAM 1 AND PROGRAM 4 BEFORE ENTERING THE MONITOR. 

9.7 ELECTRICAL PREQUISITES (HARDWARE) 

9.7.1 THIS OPTION MUST BE ON THE CPU SIDE OF ANY BUS BUFFERS. 

9.7.2 NPR CYCLES ARE NOT PERMITTED DURING THE POWER UP TRAP 
SEQUENCE. 

9.7. 0 Q MUST BE AVAI ar BACKPLANE 

3B ST hs “CNI" RESPECTI THIS WIRING IS NOT 
"SPC" SLOTS OF THe 11/15, 11720, 11735 
. PROVI THE 11705 
THE DD11-B. IF FURTHER INFORMATION {tS NEEDED 


THE USER HAS NO WAY OF CHECKING THE PRESENTS OF T 
“ACLO” AND “DCLO” SIGNALS ON THE OPTION. 
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;BM873 YX 


;COPYRIGHT MAR 1975, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754 


;STARTING PROCEDURE 
s;LOAD PROGRAM 


; 
;PRESS START 
 PRora WILL TYPE “Rie VERSION 
; THE OPERATOR WILL THEN SPECIFY THE VERSION. 


;AT THE END OF A PASS, PROGRAM WILL TYPE PASS COMPLETE MESSAGE 


“AND THEN RESUME TESTING 


;SWITCH REGISTER OPTIONS 


suiS=100000 :1,HALT ON ERROR 
=e es IT ROR PRINTOUT 
13> Fp0n0 3s ‘DELETE ON ERROR. 
oil 1=4000 *=1'D9 EACH NDBRESS 1 Aas ot INSTEAD OF 10 TIMES. 
SwWO9=1000 =1,LOOP WITH CURRENT DATA 
SWOB=400 :=1’RETURN 10 TOP OF CURRENT PROGRAM ON ERROR. 
SwoS= 
I 
Swo2=4 
SwOi=2 











;=1 TEST THE EXPANDED 128 WORDS 
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;REGISTER DEFINITIONS 


=%0 ; GENERAL GISTER 
R1=% ; GISTER 

= ;GENERAL REGISTER 
R3=) ; G R 
RY=%4 4 4 
Spare SBROCESSOR STACK POINTER 
Bead : PROGRAR COUNTER a 
;LOCATION EQUIVALENCIES 


ein =" Beye 
Stacks! Pct ESeoR st STACK 


; INSTRUCTION DEFINITIONS 


; SSOR STACK 1 WORD 
; 1 eae Soa 
; 
fone 


Inererea ON ee CALL 


NESE SERLOS COBO TORS a 


ie 
~ 





RERER PRAMS AAA saa Halse iba d 
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; FRAPCATCAER FOR ILLEGAL INTERRUPTS 
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Rare Hay hee 

‘rere Ree TO TH LOCATION 

Nex 19 oe le 
TO_FIND 

ro erat LOCATION 

‘ce TO THIS LOCATION 


1 Sy FIND 
TO _ THIS LOCATION 


ACK TO FI 
D TRAP 19 THIS LOCATION 
ACK TO FI 








a A LOCATION 
4 19 THIS LOCATION 
ae 
ACK TO FI sue: 
D TRAP T TION 
ae 
i CATION 
yi 
J 19 OCATION 
gee te 
THIS LOCATION 


es 





TACK TO_FIND cite 

DTaP TION 
TO FI! 

TO EI oath 

hi ks TION 

TO 

TION 

hin on 

TO THIS LOCATION 


TRAP TO THIS LOCATION 
ACK TO FINO 


aaaeRREERRe 
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ee nox TO. PIND rp a LEAT ION 


Fo ere LOCATION 
AFRAP TO THIS LOCATION 


EE 
ce 


TACK TO FI 
TO_FIND CF 

whe ’LOCATION 

hia THIS LOCATION 
0 FIND CAUSE 
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; 

; ND Os IC 

: 19 THIS LOCATION 
; IND CAUS 

; Ai, FO THE LOCATION 
Beate tea yo"Fu ease 
; TRAP TO THI LOCATION 
Berne Hock en eae 
; i TRAP THIS LOCATION 
: TION 


3 
mi 


ee eee 





STACK TO FIND eAuse 





+2 ; UNEXPE TRAP TO THIS LOCATION 
Mey sey bat ae 
° : ine To THs LOCATION 
.+ ; TO THIS LOCATION 


TACK TO_FINO 
1D TRIS LOCATION 


Sais So Pe ne 


Bs 
oe 


EXAN 10 F 
CREXPEETED TRAP TO THIS LOCATION 
I ACK TO FIND 


E02 
. AfRoeC~11-bbBracA | Senaes: UNIVERSAL RESTART LOADER DIAGNOSTIC. 


SiS Be Gen SERS OS 


; 
T CK TO FIN 
sey : F TO, THIS LOCATION 
$8 : hie mgt LOCATION 
Ht HMR Pune 
4 ACT vere 0 FINO pagATION 
8 fact ; To FIN Case 
TO. THIS LOCATION 
T ieee TO FIND 
Tee + : TQ THIS LOCATION 
72 ns ihe ATRAP TO THIS LOCATION 
A * H 
T ; T 
fe . °, Teer 
| hac t EXAMINE. STACK TO. FIND 
fe $2 iUNEXPECTED TRAP TO THIS LOCATION 
a | robe 
0045 fe ; nee T nat TION 
50 ae : FO THI LOCATION 
2 SALT Hi 0 FIND. bse 
| BB i; BRE ERs 
| 70 38 ; TRAP TO THIS LOCATION 
re cs nese viet TiuTS, LOCATION 
| 744 .+ Here ee TO TH LOCATION 
T ; TO FIND 
DO0S 1 + $ TO_THIS LOCATION 
| 747 00051 HALT sEXAMINE STACK TO FIND CAUSE 
| 












= 
C. 
= 


BR ERAN RRA SRA soe ane tot sora paar pari FE 





BROS Se SRR SOR Ose RAL OR: 


BM873 


PAGE 18 


FOe 





UNIVERSAL RESTART LOADER DIAGNOSTIC. 


sh tet? TRAP TO THIS LOCATION 
: un TO FIND 
en T RAP TO THI TION 


IDORIDE STARK 0 FIN CASE oy 


TACK TO_FIND 
AERA 10 THIS’ LSEATION 
ACK TO FIND 

UNEXPE' TRAP TO THIS LOCATION 


° 
[ mJ 


TO FIND 
Oat LOCATION 


4: 
TO THIS LOCATION 


i 
e 
eS PTO THIS LOCATION 
ee ACK TO PND s Loch TION 
: 


TRAP TO THIS LOCATION 


i 
a 


THIS LOCATION 
IND 
19 THI TION 
4 eh: 
TO THIS LOCATION 
TION 


TRAP TO THIS LOCATION 
TO _FIND 
TO THIS LOCATION 
a FINO 
9 THIS LOCATION 
IND 


nee To TH TION 


ae 


SLE 
Sa 
a3 
3282 
3°: 
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Hu 
pe tak a 
2 
a*3 
S23 


INE STACK TO FIND CAUSE 
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+2 Batted TRAP 19 THIS LOCATION 


ne eae Kir) ,° To Tag t TION 


HALT 

.+2 MFRAP TO. AT TION 
T TO_FINO 

+ foe THI ATION 


ae f 





1 
ele 
Be + ’ 4 a tet LOCATION 
big + ' Hae ae ae 
B18 * ere TO THIS LOCATION 
1 EXAMINE STACK TO FIND CAUSE 





Bs, 
fe ee 
“8 
2 
2 
3 
















ast 
322 "92 TRAP TO THIS LOCATION 
r 70. FIND 
B53 "? Bevin ‘i TO THIS LOCATION 
ees hacT fea ACK TO FIND 
Be "a3 TRAP TO THIS LOCATION 
859 a's Rae TD TIHIS. Lea LOCATION 
sta e 
: iat F 
Be Boe fe Berit &1 Pea LOCATION 
Bae - coe 10 THIS LOCATION 
HALT ACK TO FIND CAUSE 
Fea "oD TED TRAP TO THIS LOCATION 
act. Hatt TEP ack TOF 
83 i PRE REPETED TRAP TO THIS LOCATION 
7 HALT SEXAMINE STACK TO FIND CAUSE 
a .PFAIL 
B41 340 
B42 “uLT 
BY3 @ 
0 
Fs _=200 
INP START 
B48 2210 
B49 INP —sRESTRT 
2 250 Ot EOBRT: HALT ;THIS IS AN END OF PASS HALT 
B65 ooces2 000207 ;NOT AN ERROR HALT. 
eis UP. 
28 SHEPDENS Ont, aN 30 
688 001200 
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UNIVERSAL RESTART LOADER DIAGNOSTIC. 
; {INDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS 
: 177514 


: 1 
fe A ees TELETYPE KEvoonaD CONTROL REGISTER 


Trae: |ffee TEEBRINTEn GaUPaispER= TE 





8888888888 
tur 
Ck 
wo 


b—  0-- f= § + fe Be He DO 


14 Of i TELE TYTS KEYBOARD VECTOR 
; Y =4 

4 ; TELE PRINTER VECTOR 
222 200 ;PRIORITY =4 





fonnee TEST WILL BE EXECUTED 
N_PROGRE 





oooo000000 
Daddade 


5 


i | 


: 
es 
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900 
90 sPROGRAM CONTROL FLAGS 
901300 poe INIFLG: .BYTE 0 sPROGRAM INITIALIZATION FLAG 
805 13 : ERRFLG: 5 irr SOCCURED Eb LAG 
| e 
a Bo 303 no LOKFLG: ‘BME OO :LOCK ON CURRENT TEST FLAG 
08 
909 ;DEFINITIONS FOR. TRAP SUBROUTINE CALLS 
310 : POI TO SUBROUTINES CAN BE FOUND 
alt ZIN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS 
913 5 RERRRARREE EEE EERE EEE EER EERE LEER LEE REEL EERE EERE A ER AR EE EE 
aie 001304 } JUHI HHH 
$16 104409 SCOP1=TRAP+O SCALL TO LOOP ON CURRENT DATA HANDLER 
917 001304 015022 “SCOP 
918 104401 TYPE=TRAP+1 SCALL TO TELETYPE OUTPUT ROUTINE 
919 001306 0 . TYPE 
$20 1 SAVOS=TRAP+2 SCALL TO REGISTER SAVE ROUTINE 
921 001310 016122 “SAVOS 
$2 1 RESOS=TRAP+3 sCALL TO REGISTER RESTORE ROUTINE 
001312 0161 rites 
g24 i CONVRT=TRAP+4 sCALL TO DATA OUTPUT ROUTINE 
$25 001314 015616 “CONVRT 
a? poz 4 aT AE NURT ak. Fe ee ee Se See Sees 
428 1 KEY. T0. R2=TRAP+6 ;CALL TO GET CHAR, ECHO IT, PUT IT IN R2,CLR BIT 7 
39 001320 014500 “KEY. 10. R2 
$31 5 EEXESSEBEESER GE LEE EAN EN ERLE RHEE ESLER SRE EGE VERMEER SAE LSE REESE ERELHESE 
932 : PREEAERLSREFST ESRF LAL EEA RKLE RES EELS RRSELE KEE KRERLERAR EEE RAELARE KLASSE 
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173000 Anus, vi Ao RT a poets OF FURSL Coeat ion f IN ROM 


THIS IS THE STARTING FOR TC1l (DECTAPE) CONTROLLER. 


EE eee ecm 


2 25 a. 


‘DEVICE READ ¢ 
;THIS IS THE START LOCATION FOR TM11 MAGTAPE CONTROLLER 


SOenAA.P MAINDEC- BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 
ay -=1400 
001400 YA: 
336 THE FOLLOWING IS A REPRODUCTION 
OF THE ROM PROGRAM FOR BM873YA 
938 311 IS HERE FOR COMPARISON TO 
aug TS sob 217 a “TSTARTING 6D BODRESS FOR 800 
94] sTHIS, LOADER IS DESIGNED POR TH THE RESTART MODULE 873. 
zs eee Oe Meee esi bee PPS NT 
B45 trgo—vH fait CASSETTE BOOTSTRAP ROM 
ab ; Ros x0 sREGISTER DEFINITIONS 
S48 ; we 
949 : %3 
= | : 
= a Ske 177570 sPROCESSOR SWITCH REGISTER 
= 01409 010702 ; 173000 010702 iste o_ ROV Pe, Re se "yer ein INTER ATG Senvice Balt LISTS 
Sas Ge ie =| Re 
a5 001410 O1 3173010 01 igus IS WV pe ee Ne SET PO OBOTNT NTR 10 PEREPETER LIST POREMETER LIST 
ene” a Boe 
366 1416 :173016 ., é iEVECS NSTRUC FoR 
958 THIS IS A SPARE Spar QCATION. IT TRANSFERS TO ADDRESS 
a9 01429 013707 : 17320 013707 jeaniat Nibv: 395k raat 13" Fhorcare LOCATION 
871 OOl422 1 * 17alle2 
ae NOTE 77iDe MO! 773254 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 
oe 
676 
977 
ore 
ei 
aa 
684 
625 
986 
987 
988 


KO0e 


BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 
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2 
sy 
cs GEE 
oh ae ri 
a ee 
qa 
penaaaeathes 


S IS THE START LOCATION FOR THE RP11 CONTROLLER 


BREPISIESES 


Og Od 4 Go dt 


888888888888 


RFPS oor er ESE oo eesS 


Oe nd nd nd Od Od dG od Oh Os om OG 


Eee RES SS 


THIS IS THE TAPE DEVICE SERVICE ROUTINE. 


HTRANSEER TO TRANSFER ROUTINE. 





: 


ION 
TO FOLLOWING INSTRUCTION’ 


DEVICES 
SSUE COMMAND TO DEVICE 
CE COMPLETION 
Done 
ERROR 
P19 PRRAETER LIST 


jl 


DEVICE MORO/BYTE 


‘AO THEN'T 


Scie’ Tuo WORDS FIRST Tine 


mo oF 


o-~ ~~ 
- -_ 
e a 
Rite % 
Qt +5 these 
Sari geqieet 
Sues NenkeTee 
-—-ere a a 
- B - a 
: = : 


ea 


SURG ST 


BE Od ad Od rd od eg Om EE 


RRERRERERRRLRR 


dG gd md Od Pe Ge OH od OM 
OR OD OS OD OH OS OH OM OH OMG OH OHS 


Spee eoaates 


eg ed ead eh ¥ 
inwnin 
an hon ben ben ben ham bee bem bem Lam bam dent bam bad 


SPSS eS STS STS te ete terete eet 


hd ak rk ad ak dd ad wt 


ERROR 
TO ZERO 


FLAG 
LOOP 


FOR RC 
UP POI 


are TO MEMORY OF DATA 
POINTER TO LIST IN RO 
;OBTAIN DEVICE WORD COUNT ADDRESS 


MOV #-1000,9R1 ;THEN OBTAIN LARGE WORD COUNT 
AND PUT COMMAND TO DEVICE 


en Test FOR 


;G0 


f 

>SKIP TWO FIRST TIME. 
: SKIP Peat Be INSTRUCTION 
“WAIT F 

:T 

“AND T 


IDEVIGE Read InsTRUCTION 


“TRANSFER TO SERVICE RTN 
e 
ORMS AC 
EF 


eT 
-(R1) =; 


Poke 
“Hone 47750 
Mic Ra 


RO 
RO 


MOV ORO 
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177560 3173212 177560 
000440 173214 000440 
017640 5173816 
002415 ;173220 OiS 
;NOTE 773024 AND 773224 
173000 ;1 173000 
000340 ; 
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Ce et 
be 
fur 
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oe 


a2 Pe fame fo Pe = ae Fe dae fa hn Fe he be pO Rohe pep pepo pape 


LE go ae 
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) =< 
S 
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3. PAGE 24 


KUL: 


TABLE 


POWER2 


ae 
: MOV #177500,R0 


RESTRT: RESET 
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UNIVERSAL RESTART LOADER DIAGNOSTIC. 





BM873 
THIS IS THE STARTING ADDRESS FOR THE PC11 PAPER TAPE CONTROLLER 
MOV #177560,R4 ;OBTAIN DEVICE ADDRESS 

BR CKDEV ;AND TRANSFER TO READER SERVICE ROUTINE 


3 
-THIS IS THE CASSETTE DEVICE COMMAND TABLE : 
a, Oe SRO — 


“BYTE 15 :SPACE FORWARD BLOCK+GO 


‘EVE 3y tREADSILBS 


“BYTE 224 *READ+ILBS+END FLAG 
ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 


‘THIS IS AN ADDITIONAL POWER VECTOR ADDRESS REQUIRED BY DEVICE 

: .WORD RF11 ; OF a aie OF BOOTSTRAP 
WORD 340 ;PRI 7 

i] 


“THIS IS THE STARTING RODRESS FOR THE CASSETTE DEVICE #0 
asa ore reee ADDTESS Ee 


; ISSUE RESET INSTRUCTION 
he WITH UNIT NUMBER 


MOV R4, aRO 
MOV #TABLE,R1 ;GET FUNNY TABLE OF INSTRUCTIONS 


MOV #375,R2 AND LOAD UP TRANSFER COUNTER 
MOVB (R1)+,R3_; THE LOAD UP COMPARATOR 
LOOP: HOVE (R1)+,9RO ;LOAD DEVICE REGISTER WITH COMMAND 
LooPe: BIT Ra, sHAS COMMAND COMPLETED 
QL *NO, WAIT 
INCB Re : NCREMENT ADDRESS CTR 
BMI LOOP! IF NEGATIVE. GET COMMAND 
MOVE 2(RO),dR2 ;AND STORE DATA AWAY 
BR LodPe ;60, GET ANOTHER BYTE 
ERM so 
sCLEDR ADDRESS AND TRANSFER ADDRESS 
SNEe Bee tho, WReRE Wier 
: *NO AN ERROR 
ERROR: JMP aR2 ;NORMAL CASSETTE AND ERROR FOR BULK STORAGE 
s 
‘THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER 
PC1l: MOV #177550,R4 ; DEVICE ADDRESS 
CKDEV: RESET KILL ALL DEVICE ACTION 
MOV #160000,R1 ;THEN SET UP MEMORY TEST LIMITS 
MOV #6,Re SAND SET UP POINTER TO TIMEOUT LOCATION 
MOV #340,dR2 § ;AND SET UP VECTOR TO RETURN TO NEXT 
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Jy Seeee ME 


” 3173376 000142 





MOV PC,-(Re) 
MOV #24, SP 


MOV R4,-(R1) 
C 1 


BPL_RORWA 
MOVB 2(R4),aR2 
INC OR1 
CMPB Re, #375 
BNE LOOP 
INCB (Re)+ 
JMP -(R2) 


M02 


;SAVE THE PC 
sAND LOAD UP STACK POINTER 


;AND LOOK FOR END OF MEMORY 


; THEN DROP Me XX7752 
ST TSELF 


; STORE AWAY DATA BYTE 


;HAS BRANCH OFFSET BEEN STORED 


3NO 
;YES, ALL DONE 
; THEN TRANSFER TO RTN 





iT L SS FOR DATA INSERTION 
;AND START DEVICE 

;THEN WAIT FOR CHARACTER AVAILABLE 
HANGING THERE IF NECCESSARY 
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1-0CT-74 14:50 PAGE 1 


TSTRAP ROM 


TO _REPLACE THE FOLLOW 


PAPER TAPE 
TALL CASSETTE — ROM 


TION OF ABOVE RO 


TI 


BM873 
BMS ° 
COMPARISON TO THE 
FOR REFERENCE 
-08 


14:43 PAGE 26 
-YH 


i ME 


F 


= 
i 
: 
i 
f 
: 
az 


;DATE: AUG 23, 1974 


BOOTSTRAP 
;RM873A COMBINA 


by 


3TH 


M7 
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EERE, Bs 


RERRERRRRES 


REGISTER IS 
DEVICE TO BOOT FR 


;FRAME COUNT ERROR BIT 
IT 


SW 
OF THE 


E OF 
UNIT NUMBER 


SUTTCH REG. 


177570 


OW B 


auanuaony i 


RERRERRLRE Bees 


om Kee name em Koen ome em om Kee hom Kom Bien ben hem ken hem ke | 


AUUCUURUGY GUMBO Fae FF ee Fo FRAUEN 
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SSSI NISL ete 
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Sees ee eeeseeseeee 
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B03 


-76 14:43 PAGE 27 
-@ BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 


-=173000 


TO SELECT UNITS 


1s att, STARTING RODRE SS FOR RHI 3 
1$ At/Bee Peer ING UNI 

PC.R3 sent NTRY 
a(S, a +10;LOAD UNIT 8 INS 


MOV sRSCSA,RO;SET CONTROL STATUS REG 


eg vecTon 


THIS 1S THE te ee ADORESS oe NTR 10 
T 


at ral: 


UNIT 0 
CT ALL UNI 


MOVB cA ete Bor TO PARAMETE 
BIS #10,R5 ;SET POSITION BIT 

ROL RS ;SHIFT UNIT 8 TO BIT 13- 
MOV Re, aarKweed MOVE IN TO RKDA REGI 
BR 
NOV 
MOV 


Beg (S05 Dele TOU 


~ 
wa 
ee 


ADORE 
MOV PC,R3__;SAVE ERROR RETRY ADDRES 
MOV STARWND, Q8TMWC-2;REWIND TAPE 





Ca 














, - 
a8 8 : 
44 ee bo - 
= 


i] eoenansttes ey - 


+ 


co 
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-] 
1731 19708 MOV 
31731 bog BR 
2173104 1 . WORD 
1731 ‘ 
31731 4 
1731 d 
3173134 1 3 
“THIS IS THE STARTING AOQRE 
3173136 bi RFI: MOV 
3173140 01 MOV 
000515 - BR 





a 2 STARTING ——e 


CO3 


1-DOBNA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 


;TM11 READ COMMAND 


sTM11 F RECORD COM 
bee MASK 
: MASK 


OT SENE, ERROR RETRY 


AODRES 
oeanoe eT 0 PARAMETE 
COMMON SERVICE RO 


WORD COUNT REGIS 


3 
szaisy blarts! ee 
it rl STATUS Hone WORD 
it : : TUIGRE: MOV prpenee TAPE CLEAR E 
it MOV —s« STUMODE, 32(RO);SET 800 BPI NORMA 
° 
+1 
is MOV 8-1,6(RO);LOAD FRAME COUNT 
t 
i 1 MOV STUSPAC, (RO) ;SPACE FORWARD 
il 1S: TSTB =: 12( ROD 
31 BPL 1$ ;KEEP LOOPING 
31 BR RHCOMN 
*THIS IS THE STARTING FOR RC11 CONTROLLE 
173212 Hea RClI: MOV : 
173214 ey sASSUME UNIT 0 
i 6 
i 


he er Le 


THIS TS THE Ar ADDRESS FOR RH11 en ge CO 


RH11 


age 


Wied Ee 


0 
UNIT 1 
16) ST 5 


ag} SrLEcr TRI 
astSW, I8RHCSA+10;LOAD UNIT 8 INS 











DO3 


MACY11 27( ) -SEP-76 14:43 PAGE 29 
Spenea. Pit mATiBec-11-BBRNACA BN@73 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

t it 1$: FR 8 R3 

1 3 173646 ee: MOV sRHCSA, RO 

: i RPCOMN: BIT STUTAPE, 26(RO); TAPE UNIT? 

l 31 

1 31 BNE Tul YES. GO TO TAPE LOGIC 

: il MOV PRUPRET, [ROD ;RESET DRI 

iB : MOV #14000, 32(RO);SET 16 BIT FORMAT 

1 21 

1303 il MOV #ORCLR, (RO);CLEAR DRIVE ERROR 

ie RHCOMN: TST PROS oUE TO EERO COUNT ADDR 

: it * OV RO, 82 iP OKE CALLING SEQUENCE 

1 31 MOV _—s SRHREAD, a84 

HY? i | 

1 31 CLR sFOR FLAG AND POINTER TO 

13g 31 BR BTHERA ; 

i3is > a 

1 1g THIS IS STARTING ADDRESS FOR RH 1/8 ON I 

13 it 1 rps: fov Pera} TO SECT AbL UNE 

! 1 :: 1 " MOVB a@stSW,aeRPCSA+10;LOAD UNIT # INS 

1 if 

i tT 1 yO 

i Hess 33: MOV ,RO 

i if BR RPCOMN 

1 “ENTRY TO BRANCH TO THE PC CTED BY CONSOL SW 

1 31 6 CSRGO: MOV asccu, 

i issue 177570 

1331 ; 

i : 

1 “THIS IS THE STARTING ADDRESS FOR RP11 

1 31733 DOOYOS RPIIA: BR BS $ CT UNIT O 

1 31733 13 RPLIB: MOV R32; T CT ALL UNI 

: i 3 mOVe aacSW,RS 

i ; ef sun z GET UNIT # INTO HIGH BY 
317336 18: MOV . PC,R3 

ie 3: i Re 

l : 1734 : BR Cé«é 





x 
| 


C PERS ES 


E 

ne 2 2 ok 8 2 
2 Bhi | page of a, 
| dieiia, Gf Bee ce ies 
oj SESGE Ei oteey FE) Ee 
Gi melts ¢ het Re 
ts legtwk Wh Geecteedl afi FEE 

eee ae ae eer a 
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L anes WY Fe 
MOV ( 
1.06 
AGAIN: 
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) 22-SEP-76 = 14:43 31 
MArNoeC-11-DoBMACA BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 
git me 2e4 -BYTE 224 ;READ+ILBS+END FLAG 
IS THE BIRRT ING ADDRESS FOR THE oll h 
CBOOTA: BR 1$ ; SELECT 
1 CBOOTB: MOVE  aaCSW,R4; SELECT UNITS 
are RY 
ie 
+ Bier Sf #TACS,RO;GET CONTROL REG. 


1 
ep ul RY, (RO) :SELECT UNIT 
STALE. Ri ; 


8375,R2 ;LOAD TRANSFER COUNTER 


(R1)+,83;LOAD COMPARATOR 
(Rid+, (RO) ;LOAD COMMAND 


(RO) s COMMAND COMPLETE? 
TR. 

a i eRErEN fe 

2(RO), (Rb); stort Sey A 


LOOPe ;GET ANOTHER BYTE 
(RO) sANY ERROR? 


Ron Pe sm 


= 


= 


= 
o- 
w 
4 


scree 
: a3 
- 


as 


: 
aage3 


: (R2) 
*THIS IS THE STARTING ADDRESS FOR THE PC11 CONTR 
6 PClI: MOV 8PCCS, R4 
CKDEV: RESET 
iB #160000,R1;SET UP MEMORY TEST LI 
MOV #6,R2  ;SET UP POINTER TO TIMEO 
MOV #340, (R2);SET UP VECTOR TO RETUR 
MOV -(R2); PC 
MOV aed, SP ie UP STACK POINTER 
R4Y,-(RL); 
ie RAL ifign owe 1S ee 
1 (RL) te STORE IN IT 
vanals ihe, (aL) fe SSTART DEVICE 
T: (R4) = Ss WAIT 
RORWA ist RY : WAI 
MOVB sf RY). (R2);SAVE THE DATA 
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1 3173672 INC (RL) 

7 il 74 CMPBSséR2, #375 
1 ; L :NO 
i fits thee es 
1 31 sTHIS 

1 $ 1 3TH 

1 i :TH 

3 ee ne 

1 : 3TH 

14 31 3TH 

1471 31 THIS AREA 

as it iT AREA IS UNUSED 
1474 31 >TH FFE rsa 
ae 31 34 UNUSED 
14 H ih UNUSED 
iW73 31 i TH UNUSED 

1 31 3TH UNUSED 
148 31 37H 

i nl 

ee 31 >TH 

1485 31 sTHIS AREA 

1486 31 THE AREA TS UNUSED 
1487 31 >TH UNUSED 

1 sl 3TH 

1 31 3TH 

1430 31 THIS AREA 

1492 "3173776 ;THIS AREA IS UNUSED 





a ee a eee eee eee 
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ei eMArNeC- Ti-Boeneca on ec ae UNIVERSAL RESTART LOADER DIAGNOSTIC. 


1493 003000 
ose 
ers 


#993000 +=173000 eek LORDER 18 BESLoNED FORTHE RE RESTART MODULE M673. 


:N792-YA e-Y = PAPER, I T OFOR 11,KL1i 
SMRII-DB BULK S TSTRAP ROM 





aanannan sss 





Boneh <0 ns Ba Bo bs p> ps Poe F-4 b fh ~~ Do fe Pech po B= Po fs f= ps pee 






°M792-YH TALL eas 
cre : RO= 70 Reet aren per Pret rone. 
S1 : iD 
S11 $ %3 
ets : %4 
14 H 
aK : ie 
eit : 177570 ;PROCESSOR SWITCH REGISTER 
ete + STARTING LOCATION FOR RF11 DISK 
519 010702 ;173000 010702 AFI1: MOV PC.Re ;SET POINTER TO PARAMETER LISTS 
es; Petes Waukee :15sbe9 Iorues i 2 A 
16ee 000005 ;173006 000005 -WORD 5 *DEVICE READ INSTRUCTION 
AS rege Cer Pointer Tore 

003010 910708 3173010 010702 init? Pere ;SET PO servi cast Ist 

ety 1 Oe be Le rs 

003014 177406 3173014 1 DEVI OC CTStER 

003016 banaoe 173016 000005 “WORD § — count Recis 

iTHIS 5 A SPARE START . IT TRANSFERS TO ADDRESS 
AINED IN in tte peat n aeehet 
003020 013707 31 0 TRANSR: MOV asSR, NDICATED LOCATION 
1 | i 
° 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 





ARES GST O° VEEP TED fot PRUE AND 
bone RF 11 FIRST LOCATION IN ROM 
340 sPRoCEScOR STA TATUS LEVEL 7 


7 Ha 
cae ogee Spee a ae 
i 3 i ale Peo 

ee se oho 


BmORD t DEVICE 


Be Bo Bs Bs bm B= Bs f= 8 Bt = DP = = PO DF ht 


SGSRLGR ASLO R TORO Coe 
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ervececece 
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'THIS IS THE START LOCATION FOR TM11 MAGTAPE CONTROLLER 
tml: se POINT 19 


bet: 
les eet nw 


ICE RTN 





jm Jagooo ee 
-WORD 60003 


TO READ/TRANSFER ROUTINE 
; DEVICE COMMAND 


THIS IS THE WHE START LOCATION FOR THE RP RP11 CONTROLLER 
Be ori + ONSEER a TRenerER A RRUTINE 
. 176716 sDEVICE Mone WORD COUNT REGISTER 
“WORD § READ COMMAND 


; 
{TLS, 1S THE. TAPE DEVICE SERVICE ROUTINE 
baal Phorm 
ee Fie ce 
TST (RO)+ ie INSTRUCTION 
MOV 2(R2),R1  $THEN GET DEVICE WORD/BYTE COUNT ADDRES 
OG eetie. -(RIL) fA THEN SSSt 10 DEVICE 
TAPWAT: BIT l + WA 7 Pon pevite ION 
T 'BY HANGING IN L 


gC a a a 


BNE ERROR THERE IS ONE 
RETURN: JMP ORO AND TRANSFER TO FOLLOWING INSTRUCTION 
'THIS IS THE BRTING ROORESS FOR RC11 DISK CONTROLLERS 
RCLI: HOV UP POINTER TO PARAMETER LIST 


a t DEVI ORD COUNT REGISTER 
; WORD DEVICE READ INSTRUCTION 
3 
biMeR:"Wov R2,rO "eer haat H OLISLINEO 
OTHERK: Tet rs :SCTP Past NSTROCTIONS” 

MOV 2(R2),R1  ;OBTAIN DEVICE WORD COUNT ADDRESS 
MOV #-1000,9R1 ;THEN OBTAIN LARGE WORD COUNT 


OTHMAT: Moye oR! = oat PY OR CONE LAG —— 


OTHWAT ;BY HANGING IN LOOP 
TS SR ;THEN TEST FOR ERROR 
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003208 100441 5173204 100441 BMI ERROR ;GOT PROBLEMS 
003206 005007 ;173206 005007 CLR PC sAND TRANSFER TO ZERO 


’ 
*THIS IS THE STAR iy? FOR T PAPER TAPE CONTROLLER 
00321 eet 3173210 0 abtes MOV #1 BO ORE TRIN DEVI Ss 


NO32 1 1 
003214 3173214 000440 BR CKDEV ;AND TRANSFER TO READER SERVICE ROUTINE 
’ 


- THIS Is CASSETTE DEVICE COMMAND TABLE 
TABLE: OMPARE WORD NOT A COMMAND 


Le FORWARD BLOCK+GO 
9 
TE 773024 AND 773224 ARE ON OFFSET jRERDHILES OO Lae LINE 1 
loee bate AN BODITIONAL POWER WER VECTOR ODRESS REQUIRED BY DEVICE 
3173226 WORD 34 i PRIORI TY Lever? 
THIS 1S ite ag TARTING ADDRESS FOR THE CASSETTE DEVICE 80 
: MOV #177500,RO0 tee Device ADD SDTESe 
RESTRT: RESET sISSUE RESET INSTRUCTION 
NOV ST »R1 CET FUNNY ORNY TABLE OF INSTRUCT IONS 
MOV #375,R2  ;AND LOAD UP TRANSFER COUNTER 


MOVB cae, THE LOAD UP COMPARATOR 
OA" DEVICE REGISTER WITH COMMAND 


sHAS COMMAND COMPLETED 


NO, WAIT 
; THEN NCREMENT ADDRESS CTR 


aro STORE DATA AMAT 


mee BYTE 


~ 
ee 
000 NIGPUT.£ ITU 


— 


o> 0-2 hs b= f= ba b= fe? De b= fe b 2 poe ps O42 Po Fo Bs Be 4 
oR 
~ 


- 


. 
. 
Ee: 
: 
nS 
i 
is 


oats oe SCORES AND TRANSFER ADDRESS 


B= Fa bt Ge Fame fee Pat Gee Bee fae at fat fae Pee me Fae fee Pee fee fem fs Pe 8 feo 


‘ AN ERROR 
ERROR: oRe RR CHS ON ERFOR won aut STORAGE 


iTHIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER 
PC1l: MOV #177550,R4 ;LOAD DEVICE ADDRESS 


— OV #160000, R1 ih ai OP MERORY Ry a LIMITS 


MOV #6,R2 ;AND SET UP POINTER TO TIMEOUT LOCATION 


DONeBSS SaAE 


Oe es 0 oe he eee 


ce ESI El | 


Se @e @e Oe Se ee 
Qt > Baa es ba ee 


eas 
£5 
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ake 
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A en eee 3 ~ 
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1661 00332 ;1 
ieee 003330 Seat: tec: Gierie MOV #340,9R2 § ;AND SET UP VECTOR TO RETURN TO NEXT 
4 1 ; -(R2); 
tee Ee 1 Heo t Nov 5587S + BNO LOAD fs STACK POINTER 
1665 31 000024 
1667 ree 1 1 i! Lot Hoy By, (RL) REA Be FOR OF MEMORY 
is 191 jira GIOTLL | 4, RO Bok ARO STORE IN ITSELF carton 
i ied 1 i ka i 
155 Hee 1 : BP. RORUAT ; HANGING THERE fr necoes SSARY 
1674 31 116412 MOVB 2(R4),aR2 ;STORE AWAY DATA 
1675 oo0002 Hees p0000e niyiet 
i677 1 H ens, CMPB R2,#375 §;HAS BRANCH OFFSET BEEN STORED 
iB ee e. #8 
1 i *1 j NCB (R2)+ YES, ALL DONE 
168 003376 OO00142 ;173376 000142 IMP -(Re) :THEN TRANSFER TO RTN 
te Sir. 
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LO3 


UNIVERSAL RESTART LOADER DIAGNOSTIC. 


OADS A SINGLE 0ck T SECONDARY BOOT, WHICH 
HEN REQUESTS SADS THE DESIRED PROGRAM. 


CURRENT VERSION DDCMP: 3.0 - MAY 7,1974 

THE BOOTSTRAP MESSAGES ARE OF THE FORM: 

SYN, SYN, DLE, CNT,F,S,FILL,FILL,ADDR,CRC1,DATA,CRC2 
ALL ITEMS ARE 8-BITS LONG UNLESS OTHERWISE SPECIFIED 


SYN- CHARACTER-S 
GLE-THe BOUT HEADER GHARACTEROLTAL eOD 
~THE 14-BIT_ COUNT eae OF DATA FIELD 
ae 3 FINAL BIT-LINK CONTROL 
CT BIT-LINK CONTROL 
FILL-A FILL CHARACTER-OCTAL 000 
ipa 3 TAT non ADOR-FOR PT. TO PT.= 
16-BIT CRC-16 it a ON bLe THROUGH ADDR 
A-THE chee. DATA AS FOLLOWS 


ol ae BOO 

=}0 REQUEST SECONDARY PROGRAM 
INF ICE TYPE,STATION ADDRESS 
pAb 3 TYPE " recieeectie satin 


SS= 
CODE: BROGRAR LOAD WITH TRANSFER ADDRESS 
INFO= »BLK LDADOR, IMAGE DATA, TRANS ADOR 


WADE COUNT > OR = TO 10. 
S ARE 4 BYTES-32 BITS-LOW BIT FIRST 
CRC2-THE 16-BIT CRC-16 COMPUTED ON THE DATA FIELD ONLY 


OPTION SWITCHES: 
DEVICE “OPAL DU11,DL11 
-KG11,SCRC 


REGISTER DEFINITIONS 


STOCATION COUNTER 












SP RERARER 


SENTERO SER SUR Ese URRS OR 


2] EE oe 


ee ee eee 


BERRIES 


1 


oe 


R [=] 
-— — 
r= 


5 


dee feos 
-—O- 


aaa 


= 


es 
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: SSTADR=1 STATION ADDR 
: 1 SeuRe177570 ; SWITCH REGISTER ADDR 
: 000226 §$SYN=226 “SYNC CHARACTER 
: 000220 $DLE=220 *DDCMP DLE CHARACTER 
: 000400 S§STRIP=400 

THE STACK IS USED AS FOLLOWS: 

STACK-2:FOR JSR TO GET ROUTINE 

STACK-4: TEMP FOR CRC CALCULATION 

START OF BOOT PROGRAM 

STARTI-DEVICE UNIT ee NORMAL CONFIGURATION 

; STRRTe-USE SHLTCH ¢ RS »beyice DISPLACEMENT 

; 
; 173400 ie 
31 61¢700 éTAR BRL: Moy (PC)+,RO ;NON ZER VALUE TO RO 
21 START2: CLR RO CLEAR Ri 
31 000005 RESET *RESET SYS,MEM MGT, ETC.. 
3173408 012706 MOV #17776, SP :STACK AT 4k-2 
173410 017776 

: FIND THE DU-11 IN THE FLOATING ADDRESS SPACE 
s173u1e 010702 ’ MOV R2 ;CURRENT PC 
{73414 Ob2702 ADD #DEVTAB-.,R2  :DEVICE TABLE ADDR 
173416 000360 
i b1e703 MOV #6,R3 TRAP PS ADDR 
3134 13 CLR (R3) CLEAR NEW PS 
+1 nies MOV R2, -(R3) *TABLE ADDR TO LOC 4 
fg a an ce tad fee 
it 1e70h MOV #160010,R1 *START SEARCH ADDR 
gee Ged OO re hy IR, 
il Oe0401 RD RHR sUPORTE 10 GE INCRE NEXT DEVICE 
$17 3ac0 040401 BIC RY, RL :CLEAR EXCESS 
173452 005703 TST RS op jTEST FOR DONE 
ite siee rier a BF Hes) SulToH REG USE 
173460 001002 BNE SNOREQ "NO SWITCH REG 
i17aNbe 06370 ADD JeSSWR,R1 ADD SWR VALUE 

: SET UP DEVICE FOR OUTPUT 
; 173466 SNDREQ: 
i 17sHeb MOV #6, (RL) DATA TERM RDY AND REQ TO SEND 
°173472 012761 MOV #36000+SSYN,2(R1) ;SET SYNC REGISTER 
fore BSE 
3173476 
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BIT #20000, (R1) TEST CLEAR TO SEND 
BEQ L3 NOT YET 

MP (RU) (R1)+ :MOVE PTR TO XMIT TSR 

Is #20, (RL) > TURN SEND ON 

SEND SECONDARY PGM REQUEST MESSAGE 

MOV PC, RO CURRENT PC 

ADD #ROMSG-. ,RO “REQUEST MSG ADDR 
MOV #ROMSGE-ROMSG,R4Y ; COUNT 
MOVB = (RO)+,2(R1) CHAR TO XMIT REGISTER 
TSTB ss (R11) DONE YET ? 
BPL LS ; 
DEC RY *DECREMENT COUNT 
BNE L4 ;ONCE MORE 
BIC #20, (R1) :DROP SEND 
CMP -(R1),-(R1) RESET PTR TO RCV CSR 
GET SECONDARY PROGRAM 
BIC #20, (R1) ;CLEAR SEARCH SYNC 
MOV #422, (R1) SET FOR CLEAR AND STRIP SYNC 
CLR R3 CLEAR CRC VALUE 
GET MESSAGE HEADER AND CHECK IT 
MOV #1,RO LOAD HOR AT LOC. 1 
MOV #8. ,R4 ;BLOCK COUNT 
JSR PC, GET GET HEADER 
TST R3 ;CHECK HEADER CRC 

GETPGM : oD ' 
J#6, SSSTADR CHECK FOR MY ADDR 

BNE GETPGM NOT MINE 
CMPB 40s #1, #SDLE 21S Tits A DLE MSG 
BNE SNOREQ NO, ASK FOR ONE 
GET DATA BLOCK 
MOV ae2,R4 ;DATA FIELD LENGTH 


| | | 
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Pil 
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BIC #140000, R4 MASK OFF S,F BITS 
CMPB (RY) +, (RED + sADD 2 FOR CRC 
CLR RO *LOAD Atto LOCATION 0 
ISR PC, GET! ‘GET DATA BLOCK 
TST R3 ; CHECK BATA FIELD CRC 
ee SHEER CODE IN LOC 0 
SNOREQ Rot PROGRAM LOAD 
IMP deb ; TRANSFER TO SECONDARY PGM 
: GET A BLOCK AND COMPUTE CRC 
ger: 
GET1: 
TSTB (RL) 31S DEVICE DONE YET 
BPL GE sNOT YE 
BIC SSSTRIP,(R1) | :NO STRIP SYNC 
MOVB = 2(R1), (RD) STORE IT 
CRC CALCULATION ROUTINE 
PoLY=120001 ;CRC-16 POLYNOMIAL 
y MOV #8. ,RS ;BYTE LENGTH 
MOVB  (RO)+,Re ; CHARACTER TO ADD TO CRC 
et Ok ee on TFT OLD PARTIAL 
BCC Lio ee CLEAR CHECK CHAR 
ROR iSHI CHARACTER 
Bcc LI 3x Pory 
bs sNEXT BIT 
L10: ROR R : SHIFT CHARAC TER 
Lui: ROV SPOLY, -(SP) sBOUY 0 stack 
R3, (SP) ;NOT PARTIAL Y 
Bre ePOLy, :NOT POLY AND 
(SP)+,R3 sPOLY XOR PARTIAL 
Li2: Bre feu ae i PECRENENT BIT COUNT 
; COUNT 
$ MORE 
a ee ;RETURN 
: SECONDARY PROGRAM REGEST MSG 
Ronsc: .BYTE  SSYN,SSYN, Syn, SYN 


-BYTE SDLE,4,0,0,0,1 
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;DJ-1 

17 ;DH-1 
1 

1 


on 
b= a 


DOBNA 

DOBNAA. 
i 
i ; 101 BY 95: 120 sREQ SEC PGM CODE 
ieue By : vite CODE 
1346 STAOR ;STATION ADOR 
isd , FBI neg oven meds oven 
1350 DO NOT TE 
iss zag hoe, 38" 
iss iseeos et (RE)+ (RS) TNS RN FROM FRAP 
{See + 173774 ROMSGE: sEND OF MSG-USE JUNK AS PADS 
} 3173774 007407 DEVTAB: -BYTE ? ; *DJ- 
is: , 3 
1 
1960 
1 
1 
1 


bt 


ee 








o 

vo 
o~ 
=f 


BRBBE RRS ERS ESS RS ROR RB RR RS GaGa aaa CARR RRR a 
0 oe 
ens SERRA LO Boe Re 3d Td ee C EEE 





Yul eeAtioec-11-boenaen | ena? 
a ag 
if 1S FOR COMPARISON TO THE 
: ( 
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Mya = RL 


;BN873-YD.P11 


MACY11 27(657) 


-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) 18-DEC-74 11:59 PAGE 1 


mt code is to be blasted into pROMs on the Ring ~y board. 
Written by David M. Rosenberg October 1974 
‘necsreh’ ber ftattons 





a Ly 








- 
L om 









BBBBBBBH 
0-4 0—4 04 04 04 040-0 0 
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;BN873-YD 10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 3 
;BMG73-YD.P11 BUTTON #1 - BOOTSTRAP USING THE POP-11 SWITCH REGISTER 


NAC 
ll 






ROMORG 173000 Set ROM origin to 773000 
* SROMORG NG73-YD ocfupies 773000-773777 


: BIT ne atts ;Is rightmost bit on? 


OWBIT ¢ bit is on, branch 
Sou PC ay to the address. in the switch register 
swithout having touched any of RO - Ro 





6 b- Bs B= pp bw bs 


eee 
2 
g 
~) 





3 704 BUTON3 (PC) ,RY sR4Y = 1 indicates that button 83 was pressed 
: R sSet oni it number to zero 

$ ;Clear “logical switch register” 

; TCBOOT ;Do a "deta ult boot strap Irom DECtape 


ROMORG , PR7 


deSwR, R1 ;R1 is a copy of the switch register 


: 
ge = 5 "eg 


R1 sLeft-align speed Sielé in right byte 
#16#20,R1 Ps the speed 16 or 17? ' . 


101404 BLOS §_UNITNO spect is 8 of 17, branch 
i the speed O, 1, or 2? 


if ~ speed is O, 1, or 2, branch 
ippeed was 3-15; set unit number = 0 
Move unit number to bits O-2 


BHI 


$9 Bs = $s b= bt free fee po Be ben fas b= hs he pao 


Sus | ESE 
3 
/ 


as 


Bese i eee 


Ba 
ef! 
ate 
ala 
— 
2 
8 
Dw 
ae 





unit number 
feat pong! 


; It is possible to eanuslly » set th , Sestced, bootstra 
: inte. the rightmost three Bits of Rl, set_the POP-11 
; switch register, and then jump into the ROH code at 
#tC7,R1 sIsolate unit number in Rl 


deSWR,RS 3RS is now the “logical switch register” 


P 
H 


—O- 
_— 


BIC 
MOV 
RY indicates that button #1 was $$ d 
fife RS ould we boot from DE tape 0 r RHI RP ; 
BMI RPBOOT ‘If bit 7 was one, brangh off to the RHI 7RPON 
;Otherwise, fall through to the DECtape 


0 hae fee Os fee Qe 


: 









¢ 


re eee ee -- -- - -~ - 
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MAT 


$BNS73-¥D. PLL 


mJ 
~ 
a 


eeeeaeenaronaes 


14 
004000 
; 000400 
; 000000 
='%4- 
ite oo000! 








Sa suRS ae SAAS EREE 


Pereiebebitiebibieceipicetbice 





WRSETLRERONSRECSROERSRONVE ORE 


rerenererermrorervnonorororery 
Queue OBS REOUES 


DEC TAPE BOOTS 


TEG6 
T 


T 
TERIT 
TCREV 
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WORD BOOTSTRAP ROM VERSION 2(17) 
AND DUMP ROUTINES 


*TCl tape word count register 
Tet CESS "BE 3 

TEL “read block number” function 
;TCll * 


; Bootstrap (from DECtape) Parameters 


ioasete‘'* DECta ¢ 


sWord 


sWord count for th 
sWhich end of the 


pe) Parameters 
count for th 
sWhich end of the 


be 
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read data” function 
sTC1l “write data” function 
sMove DECtape in reverse direction 


secondary bootstra 

Ctape (0 = front; 1 = back) 
core dump to a a 

Ctape (0 = front; 1 = back) 


j General (Bootstrap and Dump) DECtape Parameter 


= “hit 

: ig 

= * 

s # 

= 4000 

= tp2s6 

= 0 

= 

= 

a Ded 

TCBOOT: MOV 
MOV 
MOV 
m7 
BIS 

TCSTRT: MOV 

TCLOOP: MOV 

TCBGIN: TST 
a 

TCHALT: HALT 

TCRSET: RESET 

TCWAIT: vet 
St 
TST 
HOV 

TCOONE: TSTB 
Fer 
BMI 
TST 


#-TCBUDC, Re 


8<<1-TCBEND) #TCREV> § TCRNUM! TCGO, R3 


R1 
R1,R3 
R1.RO 
eTCWC,R1 


STCRTRY, SP 


RS 
TCRSET 
CRSET 


sNumber of retries in case of error 
&< TCBEND#TCREV>STCREAD!TCGO,RO ;Set up data-transfer command 


;Set word count to 256 (512 bytes) 


;Bring unit number into the left byte 
sPut unit number into 
sPut unit number into 
3R1 now points to TC11 word count register 


ot ie ne 
ata-transie 


sInitialize retry count in SP 


sTest “indefinite retry” bit 
;Branch if “indefinite retry” is enabled 
;Decrement retry count 


sBranch i 


; etry count is exhausted for DECtape operation 
essed “CONTINUE” 


sotop anyth ag in progress, for 
; aifiata Det hape pestoning operation 


sTest 


retry 


count not exhausted 


ibe HE 


;Loop gots! an “ERROR” is detected 
@ 


;Mak 


sIs the error 
iu! not, branch back to tr 
3Set 


up wor 


1 point to the word count register 
“ENDZONE” 


? 


) again 
t for datt~teesior 


stat tiate the data-transfer operation 
, 


est for 
sWas an ™ 
sIf so 
;Make 


“DONE” 
jLoop until the 


DONE” bit sets 
etect 


qd? 
branch back and try again 
Ri point to the 


command register 


;Set up position command 


ommand 
rf command 








e 


GO4 
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004200 1050i1 ;173200 105011 CLRB (R1) ;Stop all DECtape motion 
317 CMPB = STCREAD! TCGO,RO ;Was this a “normal read” operation? 
31 1 BNE  _ TCSTOP sIf not, go stop , 
el 317321 137 GOTOO: JMP a(PC)+ sJump to “11 location zero 
00421 317321 TCSTOP: HALT ;Successful completion of a “non-read” operation 
004214 900776 ;173214 000776 5R TCSTOP 350 that pressing “CONTINUE” won’t go anywhere 
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~ KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE S 


DECTAPE BOOTS AND DUMP ROUTINES 
pest TCDUMP: MOV RO, J#ROTOR7 ;Save RO in POP-11 memory location 40 


000402 BR TCCONT ;Branch around required interrupt vector 
473008 -WORD ROMORG, PR7 
1 TCCONT: MOV PC,RO ;Use RO for : subroutine return address 
1 BR REGSAV :Go to the “Register Saving” subroutine 
1 : MOV 8< TCDEND*TCREV> ! TCWRIT! TCGO, RO ;Set up (write) transfer command 
i MOV #-TCOWDC , Re ;Set word-count to 28K words 
127 MOV #<<1-TCDEND> #TCREV> § TCRNUM! TCGO, R3 ;Set up position command 
= CLR RS ;Clear “indefinite retry” bit 
BR TCSTRT ;Branch into DECtape routine 





; The fol lowing subroutine is used to save the POP-11 general registers 
in 0 40-57. 





; POP-11 memory locations 
; The calling sequence is as follows: MOV RO, #ROTOR7 
; MOV PC RO 
: return here 
37 : MOV R1,d#ROTOR7+2 ;Save Rl in memoty location 42 
jon MOV #ROTOR7+4,R1 ;R1 now points to memory location 44 
1 MOV Re (R1)+ ;Save in memory lccation 44 
1 MOV »(R1)+ ;Save in memory location 46 
1 MOV RY, (R1)+ ;Save RY in memory location 50 
1 MOV RS, (R1)+ ;Save RS in memory location Se 
] MOV ay (Ris sSave in memory location S4 
] MOV (R1)+ 3Save in peners location 
000160 JMP 2¢RO) ;Return to the calliag routine 
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MAINDEC-11-DOBNA-A 
RHtt Bese poo tereee BORO En ReneS VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE & 


a 
8 


2hine™™” 


we eeweee sews 

: B 
Oo 00 00 00 08 08 
MUWF 


— 


Ge bes fee 


zo 





furorurorerorurorofu rurorurururorfurururururururururururorory 


BESKRKLOKHSSBIRRIGRES Iara ZIvHS 
Oo Ooc7-370 NOM DOwOWOwWw 


: 


7 aa 
000000 
070000 
000631 
000015 
000010 


1/RPO4Y Control & Status register 1 
yore Count register 

rack & Sector Address register 
seoere & Status register 2 

rive Status register 
Offset register (CONTAINING FMT22) 
Desired Cylinder register 


in RPCS1 
ori ta Grrer” bit in RPCS1 


Pp 
t in 
) 


d 
{ 
{ 
{ 
f 
{ i 
{ 
“Transfer Error” 
;"Massbus Control 
pape ive Available 
"Attention Active 
r 


(l6-bit wo 


sRead-in Preset 
sWrite Date 
sRead Data 


;Bootstrap format (0 = 18-bit words; 2 = 16-bit words) 
sWord count for the secondary bootstrap from the RPO4 
;Bootstrap tgiiader number 

;Bootstrap track number 

;Bootstrap sector number 


;"Composite Erro 
3 F 


;Dunp format (O = 18-bit words; 2 = 16-bit words) 
sWord count for the core dump to the RPO4 
5 une Oyj toter number 


~1>/<<¢ > 


Dump track number 
DIS+RPDFMT-<< <RPDMDC=1> 7 #256) -< (1D18-REDTRIO #< tD20¢RPDENT? > > 


ti — 


= 
a 
me 

as 
ee 
a 
RPPRST 
so 
aah 
me 
RPDFNT 
me 
mu 
oy 
i 


b= = be Fn bn be Pe Fe He 


RUBRARRB 
DONT UN£ Wr 


ee ee ee ee eS a ey 


coarse Os 
Bonen 6 


8 


\ 
§ 
— 


(PC), RY sR4 = S indicates that button #2 was pressed 
RS ;Clear “logical switch register” 

Rl sSet unit number to zero 
#<RPREAD#400> ! <RPBSCT#10> , RO 

#-RPBUDC , Re 


8<RPBFMNT#40000) § <RPBTRK#2000> ! RPBCYL ,R3 


R1 sPut the unit number into RO 
#RPC 1,R1 ;Set Rl to the lowest address used by the RH11 


wwe pssignnents put phe dump at the very end of the cylinder 
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JO4 


TSTRAP AND DUMP ROUTINES 


P= P= G= $= Bo pe he 


SEES =: 


J 





mipron p= b= fo ( ££ 
=: > 0 £ 


y+ 





~~ So 


GH Bt pas Bae Ges feat Bas fees Pe Gao Bae Bae P= Pe Ps Ba Bt 9 Be ms ee Ps em fee Jes hee hae ae fe ee feo f= Pen mw Fe J es Fs Fh = Po Pa 


G2 92 Se SBazeess sags 


PEP LNA TTISUaRNANRNN 93 








sReset in case of retry 
RO Os sGet the unit number into SP 
#07, SP sIsolate the unit number 


SP, RPCS2(R1) sTell the RH11 the unit number 
#RPDVA, (R1) ;Try to seize this RPOY unit 


RPLOOP sBranch if we haven’t seized it 
SRPPRST,(R1)+ ;Do a “Read-In Preset” function 


R3, SP sGet the cylind ber into SP 
81€1777,SP : solate the cylinder eenber 


SP,RPOC-2(R1) ;Tell the RPOY the cylinder number 


R3, SP ;Get the format bit and track number into SP 
*Branch if 20 sector (18-bit words) format 
SRPFMT,RPOF-2(R1) ;Establish 22 sector (16-bit words) format 


sRight align the track 


Clear the right byte 

;Put the sector number into the right byte 
sRight align the 
3 sector number in 

; the right byte 
;Tell the RH11 the track and sector numbers 


;Tell the RH11 the word count 
3;Get the function code into SP 
;Clear the Ag + byte 
. tot align the function code 
sTell the t 


he function code 
Test oe ae Pay | “ready” 
sLoop, waiting for rea 
SRPTRE!RPNCPE, (RID Fest for anit error bits . 
RPLOOP ;1f error, branch back for retry 
#RPA, A!RPERR, RPDS(R1) ;Test for RPOY error bits 


number in the left byte 


% 


9 

z 
~— 
a 


SSCSBR Voesssss 
% 
re] 


— 
a 


RPLOOP 3If error, branct back for retr 

SRPREAD , SP sWas the function a “normal read”? 

TCSTOP sIf not, branch to a HALT instruction 
,a#0 sas "000240" read into location zero? 


GOTOO sI1f so, branch to location zero 
:"000e40" was not read into location zero 
GOTOO ;Branch to location zero 
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DOBNA 
DDBMAA 
0 010037 i! 010037 RPOUMP: MOV RO, J#ROTOR? 
le 21 MOV RO 
14 | BR 
004516 912700 i! 
ee te ov 
2287 004526 012703 31 
2288 004530 032631 31 
2289 004532 000676 31 RPSTRT 








;SAVE RO IN POP-11 MEMORY LOCATION “ROTOR7™ 


;USE_RO FOR A SUBROUTINE RETURN ADDRESS 


GO TO THE © ant 


gSAV 
MOV #<RPWRIT#400> ! <RPDSCT#10>, 


AVING” SUBROUTINE 


MOV &<RPDFMT#4O000> ! <RPDTRK#2000> !RPDCYL ,R3 









SANS e 


SSS BORS 
ONO £Wwre 





is 
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= KL10 (PDP-11) 256 WORD BOOT 


:Bng73-YD.PLL 


bo0040 
po0004 
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STRAP ROM VERSION 2(17) 


LOY 


DTEeO DEVICE REGISTER AND BIT DEFINITIONS 


HEPA IN GEthecn CONSECUTIVE DTEaD sO 


DTE20’S ON ONE POP 


Breei?=b000%0 
DTEMAX=4 


INT11=B1T1S 


iNT 10=B1T15 
TOP=BIT14 
TOLIBM=BIT13 


;OFFSETS FROM THE BASE OF THE DTE2O DEVICE REGISTER BLOCK 
:T0 SPECIFIC 10/11 INTERFACE RAM LOCATIONS AND REGISTERS. 


; THE FIRST 18 REGISTERS ARE NOT INITIALIZED BY “INIT™ (BECAUSE THEY ARE IN RAMS 
(ADDRESS XXXx00) 


5 } FOR DEX 
710 ADDRE' FOR DEX 
31h BYTE COUNT 
*T id | ee NoRy ADDRESS 
TOU POP11 MEMORY SS 
:T010 PDP11 DATA 
:TO11 POP11 DATA 


11 Pi INTER aCe SraTus WORD 


seat C WORD 3 


s INTERRUPT VECTOR FOR DTE2O 8 


HINTERmupt VECTOR FoR DIE 


NTERRUPT VECTOR FOR DTECO #4 





MACY11 27(657) 


THE or “DIAGNOSTIC HORD INITIALIZED ny <par oan THEY ARE IN FLIP-FLOPS 


THE FOLLOWING ARE THE ADDRESSES OF THE DTE20 INTERRUPT VECTORS 


Bit assignments for various OTE20 registers used by this ROM code 


;BIT ASSIGNMENTS FOR TOiOBC 
;SET DONE AND INTERRUPT BOTH 10 AND 11 

;BIT ASSIGNMENTS FOR TOL1SC 
;SET DONE AND INTERRUPT pom 4° AND 11 


STOP ON NULL (ZERO) CHARACT 


Byte size for To-1l byte transfers 
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e345 ;BMS73-YO - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 9 
a ;8M873-YD.P11 OTE2O DEVICE REGISTER AND BIT DEFINITIONS 
sxe ;BIT ASSIGNMENTS FOR DIAG2 (WRITE) 
; OS0100 ORESET=BITE ;PERFORM DIAGNOSTIC CLEAR 
1 :BIT ASSIGNMENTS FOR DIAG3 (READ) 
; 000020 OUPE=81T4 sDATO UNIBUS parity error 
; 000004 DURE=8ITe APR UNIBUS receive error 
2354 ; 000002 NUPE=BIT1 R UNIBUS parity error 
e338 ;BIT ASSIGNMENTS FOR DIAG3 (WRITE) 
2358 ; 000020 CODD a ieiear pn and DURE error flags 
2359 : 000002 CNUPE ear error 
ay ; 000001 TO1OBM=BITO ;Byte size for to-10" Byte transfer 
coe ;BIT ASSIGNMENTS FOR STATUS (WRITE) 
2364 ; 100000 posi geesttis ;SET 7010 pore 
Seep 3b ; PRN OS=8 ScBiTi3 iStT F010 PRROR OR 
2367 : 010000 ERRIOC=BIT12 ; T 
2368 ; INT teset itt ;Ring the POP-11’s doorbell (interrupts the -11) 
2369 : NT11 Tl aren ringin the PDP-11's doorbell] 
2370 ; 001000 PERCLR=BIT9 ; -1 PARITY ERROR 
ee : poge00 oa 17g sBing, the PDP-10's doorbell (interrupts the -10) 
; DON1 1C=B1T6 s CLEAR TOLL DONE ie waa 
e | e 7 
are : NNN0z0 Fausrc=aits ; leo 1 PBS. arity errer* phe: 
2376 4 000010 eC Ets ee the 1% interupts 
: 000004 ; arity error” 
: ERAT IS=611 T TO11 ERROR 
Ee : BOOB ERRLIC=BITO ; CLEAR 11] ERROR 
sek ;BIT ASSIGNMENTS FOR STATUS (READ) 
2383 ; 100000 Tl 37010 DONE 
2384 : Tl ?TO 10 ERROR (NPR TIMEOUT OR BUS ERROR) 
2385 : 01 Tl “RAM word read is all zeros: 
2386 ; ut 31 = bs oeee FB PDP11’s doorbell is ringing 
2387 : Tl INE WORD ONE 
cs $ 1 ? parity error within POP-11 memory 
sso ; Lt it ¢ 6P-10 s doorbell is ringing 
2391 : 0001 b sE SELECT 
2332 ; sNULL STOP 
539i : [ aIT3 tie Poe-| is “RESTRICTED” 
: ;This - 3 
53ce ; B50004 iB ; I INE DONE 
2396 ; 000002 Tl ;T0 11 ERROR (NPR TIMEOUT OR 
2397 : 000001 TO ;DTE2O interrupts (to the -11) are enabled 





E 






2398 
2399 
e400 


Bana eaRe 


Gaceeeeeeee 
OnNWUIC WMO 


So 


e4el 


DDBNA MACY11 27(732) 
DOBMAA. 


;BM873-YD 
:BM873-YD.P11 


22-SEP-76 14:43 PAGE Se 
MAINDEC-11-DOBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 





NO4. 






= KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 1 
PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PDP-11 





ng following is the procedure which the KLIO executes in order 
o dump and/or bootstrap the PDOP-11 through the DTE20: 






l. Clear the DTE2O and initiate a BM873 button #4 peetenrap catescan: 
CONO [SRI IB!CLIIPT!CLTOI1!CLTOL 0! tPILDEN) 





2. Wait to see POP-11 power fail (AC LOW = true) - CONT {DERDI1] = 
3. Wait to see POP-11 power recover (AC LOW = false) - CONI [DEAD11] = 0 
4. Wait at least another 150 milliseconds and then clear the reload -11 button 
CONO [CR11B) 
5S. Set byte counter to a special code (1365 octal) - DATAO [1365] 
6. Ring PDP-11’s doorbell - CONO[TO11DB) 
7. Wait gout "10 rin 1’s doorbell” is turned off by the -11 
(i.e. until Aon lide ] becomes zero). 






8. Essble the DTE20 to use PI O interrupts 
(i.e. set CONOLPILDEN!PIOENS)9. 


9. Set up the To-10 byte pointer (in the EPT) for the first 3.5K. 


10. Set up the byte counter for the first 3.5K, indicating 
“interrupt -10 only” - DATAO (10003 








11. Wait for “TO-10 done” or “To-10 error® - CONI [TO1ODN! TO1QER) 
12. Note whether there was an error (oent {T01 R) and then turn off 
TO1OON and TOICER - CONO [CLTO1O). If error, go to step 17. 







13. If end of 28K, go to step 17. 
14. Set up To-10 byte pointer (in the EPT) for the next 3.5K. 
15. Set Hat the byte § . fs for batho {dbo next 5m sedicat) in 
n reer eet ot - ders ), unless this is the 
last in which case indicate “interrupt 
both bd. Hathott (TO1OIB! ooo): 


16. Go to step 11. 
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THE POP-11 





BOS 


BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 


PROC BY WHICH THE POP-10 BOOTSTRAPS AND/OR 


i7. 


18. 
19. 


20. 


Set oP gr + a tyte cinter 7 the eT oAg r “PDP-11 beajstrog”. 
he first word 7. thi seb Fa41 bootstrap” mus 
“ the “tt pattern 000240 ( instruction). 


Ring the POP-11’s doorbell! - CONO [T011DB) 


eek™ for either TOLIDB to ag of tony ETO} 108) = 0), 
TOLODB to come on ( fOnt ( 01008) = 1). 


If no greet was noted in step 12, TOLIDB should uf}. off 
(T01 OOS senting on indicates a ose xe ‘eos 
If . error was noted in step le, TO11 whe off indicates 
thet the error was “non-fatal” (aon=et-aeh or -11 memor 
pert ty? and the -11 is gyaeeetion. nis Fetes ge indicates 
he error was “fat e-l m rensiaat 173714. 
In this latter case the -10 aust nO from step 1 


- If TOLIDB went off “To-1l done” or “To-ll error” 
= CON TTbteR) 


(TO116N! 
Note whether there was an error - CONI [TOLIER] 


Turn off TOLION and TOLIER and ring the POP=11's marten 
CONO [T011DB!CLTO11) 


ie for either TOLIDB to £70} 108) = 0), ° 
” Fofoo te come on (BBN land tfoigoay 2 


Tolios B going off indicates that the PDP-11 found no errors 
— ferrin contro] to the code which was just 
received f rom the -10. In this case the -10 should start 
ollowing the ater of this code. 


- 701008 conjag 0 on jodieetes that the POP-11 has Sougt an 


gecer ‘¢ ower vere papeagal ites wasn’t the 
bit pattern sn ooedO) . s mete. AT LOCATION 173766. 
n this case the -10 — phe, RL od 
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: = KL1O (POP-11) 256 WORD BOOTSTRAP RON 
BOOTSTRAP INITIATED GY THE POP-10 (THROUGH DTE2O) 






COS 


VERSION 2(17) —MACY11 27(657) 


into =e to store DTE2O regs. 


;Core ~— 
registers to store 
the -] 


jNuaber of 


tbe 


; ENTER Spee Woe BtESO ts a Pay (BOOTSTRAP. INETIATED 
: hov Ro, aeRO Oy THSAVE’ RO in -11 MEMORY LOCATION “ROTOR?” 

Ee ees 

fe Bile 

HOV ; (RS) SET Save Lat ion. @ IN fa rOR'N NON-EX-MEM TRAP 

mov sO TEBAS-DTEsIZz,RAa 

MOV PC, (RE FOR NON-EX-NEN TRAP 

ene aBTeSTAR ROME orca 


3 


sa 


START LOOKING FROM THE BEGINNING AGAIN 
#701108, STATUS(Re) sIs this -10 ringing the -11’s doorbell? 


a 








BEQ 1$ sIf it i t look f ther -10 
GHP ToloBccre), (Pc) :cHEGK FOR'A COO (1965) FROM THE POP-10 
BNE \ s INDICATING THAT IT WANTS TO BOOTSTRAP THE -11 
; NOTE Tet AT THIS POINT Re CONTAINS THE ADORESS OF THE Device REGISTER 
ist wore FOR THIS D » THAT = 4, AND THAT SP = 

RO, (RS) : SNE LOCATION & 

RY, -(RS) *REST C0 LOCAT 
HOV Big REET CONTENTS e teat 3 2 
MOV R1,-(RS) sREST OCATION O 
: Note: At this time RS = 0. This eon at be yy later 
hov sDTECOR, RO sRO'= core address for storing bté20 registers 
WY TTY aaye See te nrt OTE rapa 

a @ nex register in core 

CMP a DTEREGHE) 4D Teche’ RO sHave we finished yet? 
BHI 7$ sLoop until we have finished 
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#4 - BOOTSTRAP INITIATED BY THE POP-10 (THROUGH D 


@sece 
C= = b= p= ps 


See 





Gat ae be a2 bt Bs hm pw fee fs hae Bn he Gs fae Qe 


Bs ba bee a= G8 fem fr fee b= b= = Foe fe = P= = =e ft Hoo fs Pee 









DOS 


56 WORD BOOTSTRAP _ROM VERSION 2(17) MACY] A haem 18-DEC-74 11:59 PAGE 1 


MOV R RL = DTE2O DEVICE REGISTER BLOCK 
ADD Rotage, RI 
MOV SDRESET, (R1)+ sD0 A “DIAGNOSTIC CLEAR” OF THE DTE20, 


; The above operation is necessary to clear the “byte count loaded” flag 
A, simultaneously to turn off “10 ringing -11’s seorbell ° 


;SET D FOR NO DELA 
CLR TOIOAD(R2) ;START WRITING -11 MEMORY INTO THE -10. 
BIT 8T0110B, (R1) ;HAS THE -10 RUNG THE -11°S DOORBELL? 


vad OS UPE! DURE! NUPE, BT AGRE) ” HAE tal” error? 


BEQ ;Branch if no “fatal” error 
MOV #101008, (Rl) serena “fatel” error to the POP-10 
HALT — sHalt due to “fatal” error 
NOV #DRESET, DIAG2(R2) Reset after possible POP-11 


; eenory ot ercer or Clee error, and also turn off 
g Se Aging ~11’s doorbel]”. 
dun” “$oRiABcRE) © “°°;8faRT INPUTTING AT LocATION 0 

MOV SINT10! <<-DTEWDC>87777> , TOLIBC(Re) ;READ IN 2S6 WORDS 











BIT 8701108, (R1) ;HAS THE -10 RUNG THE -11°S DOORBELL? 


BEQ 1$ ;LOOP UNTIL IT HAS. 
BITB STOLION! TOLER, (RI) ;I1S THE TRANSMISSION FINISHED? 


, sLOOP_UNTIL IT IS FINI 
Ps Bee. wns Nf rite isn’t on, “TOLIER™ must be on 
, 


;Check for bit pattern in location zero 


ay | sUnless there is & “NOP” it is an error 
8TO01008, (R1) ;Signal the -10 that there was an error 











HALT sThis error halt is because either “TOLIER” 
: is on, of because the bit pattern read into location zero wasn’t “OOO0240". 
hov =" sDRESET, DIAG2( Re) ;Signal the -10 that everything is OK 






JMP (RS) ;Jump to location zero 








EOS 
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SERSeeaeee 


fiéec-i1 
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MA 
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Pll 










oo 
ons pee 
RR 


010210 


ES 


cf 


SPSmeSSMe BSSSSMS BESTS a SHS oMaS SoSH SS 


ot D212 

10214 
1 

1 


173000 


173400 


EES UE BPE be 





; semen a amma 
; JHHEHHEHHE HEHEHE HEHHHHHHHE HEHEHE HHH HEHEHE 
RESTRT: 


START: 


64S: 


76S: 
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Soe ety 


2 
Zz 






FOS 











SS 
SWR 1 ahve THe SWITH REGI 
ts ee matey 
agro | Raa at lat res. 
Bec, Rtlan TEST 4 INITIAL LAG 
oon OR IE SNOTS UNDER ACTelitt 
St =(SP> iSay TRAP POI TER ts 
33179000 ih hate THE ROM 
nap. YA" 98173000 Does 1Sr ee a 
64S : NEXT MAP 
oe eet 
ae i T MEOUT, NOT YA 
{sP)+, 004 RESTORE LOC 4 
oP )+, (SP)+ 
weit | 
See | 
TOL; VERSON 
MAP. YB, 28173000 
BEND YB! ALLERO 
81737 sLASTA & 
PRGL _ 
MAP. ¥C, 38173000 ; 
74§ 
ony -(SP) 
Fer een sat 
(Bae 





(SP)+, (SP)+ 


e. : “ i ; i) 

fleas hes - i. id 

° a a =O . S er S % 
cP siGe- Statie- Site ek Se. Ree “ : - : 
— oe B mie Oe ns = 6s= & hse & Gee & 
g, BREE. 2 ptee : gee Htsecsses © F259 =Pa98 =Pa0% = 
BS Bathe Seats S val Fabedebht Sabot Gabba Sehbh 


GOS 
BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 


TABLE 
ALLEND 
TA 
VE! 
, 98173000 ; 
TABLE ; 
a | 
VERSON 
., TABLE 
Yugo 
E 
4th : 
TABLE 
CAST 


a 





& ged & ge - ie ey See gy sew 

be BEG ime E qe nEEt Eile oS set ie a 
aS 2% S8e8% FeSSS5 ova E cues ae Sees esse kesse & 
. Sit § & 8 HZ 
int = ies tas i. Lt 
: a 
ey) 


1 - ne meer eee 
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004000 o1ge12 cA ore. YD, TALE ary ERR START OF TABLE 
Meese btbsey HOV MEMOS YD.ALLENO FET FMD OF TABLE 
a ee oT gee 
BNE 3$ -_ ;BR_IF OK... 
SR se ‘ *GO T CORRECT MAP. 
— S En OE Ee ot Cel te FROM TTY 
X.X.: CLR ke, BF EAR sFomnoy 
177570 BIT #SWOO, 
1S T3y8 BF CSR sWAIT FOR THE TTY KEY TO BE HIT 
1 1§ KEEP WAITING....... 
te KEY. T0. :GO ECHO I jgtRiP BIT 7 FROM IT 
t ne ie SBR IF CR 
1g Ee &S ONE NORE CHAR TO GO BEFOR ERROR 
14 BEQ 3$ ?1F THEN 
R2,R3 MOV CHAR TO R3 
* ‘ 1§ GO WAIT FOR ANOTHER CHAR 
oO SUR, 
2s: 861, WAS h HIT?? 
p +6 BR I 
PRG1 *GOT 
be 


B 8 B BB 


NETS IBRGRES PS 


Bs Ge Hat Be fae ae nt Pas Bon Bw fs bn howe Gee Gao Ps Pat Pome Ge Be Poo 


aastheh 


2 


<3 othe BEGINING. 


Go FS foes Bee fas fat fs Pet Rs ee Fm Pe as fs b= bee bs Ree Bs he fe fe P= fb bes ee Bee hee ——s 


NOROMS ; CAN’T FIND A RESPONSE 
;NO NO LOAOER INSTALLED 


ibapame ge 
H 18> <13>/0BN" ny AS YA,YB,YC, OR YD AFTER/ 


a <1 


MOV 
" 
CMP 
e 
CMP 
i 
: 
oe ee eee 
2 
i 
PRR 
LE: 





»/CMP WITH Loe 





10S 
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DOBMAA. P11 MAINDEC-11-DDBMA-A BN873_ UNIVERSAL RESTART LOADER DIAGNOSTIC. 
err vie Py THA bse oF THE TA I Pris clbrecr me eres S 
ret jee READ, EXCECP VECTOR FIVE Tt Foe 
HE SECOND PART OF sacs TEST VERIFIES THAT THAT. TRYING 
eres SHAG qth A 
2786 re 
01 170552 PRGI: 8. KEY. 10. Re, OTKVE 
ot 170534 Nov #100, aTK ; 
1 1 MOV 1, PRG.NO 
2790 ot 1 MOV #500, [COUNT ; a Ga we T rats: 
1 PRG.1: MOV ‘ a; 
Bt 001230 nov #175000, RO ; Becclh ReTG 2s BREN SCOP1 IS HIT 
erat Ol ny Fae Le ze 
105 1s: MOV a5, Rs *D0 
1 : CNP #1 ,RO iSonFT bo She VE rion 
105 BNE +4 eae eT Peas CTOR 
1 (RO)+, (R44 
280 OL She tA an tele A Re P VECTOR. 
cane 105 ane (RO)+, (R4)+ ay 
105 MOV (RO), RS 
105 MOV (R4)°R1 WARE ADDRESS 
1¢ CMP R1,R5 CH? 
2806 1 BEQ 44 aes 
1 HLT i COMPARISON. 
2s08 Ol 177570 BIT #81711, SHR ae i 
2803 1 BNE , *BR IF 
28 1 DEC R3 +HAS THAT BEEN READ 5 TIMES? 
2ai1 Ol BNE 2s *BR IF TIMES 
eBle 1 CMP LAST, RO * WAS Laat CHECKED? 
13 01 BEO. -+10 *BR I 
2814 Ol 1 LOCK ON THIS ADDRESS? 
Bis 1 CMP (RO)+, (RH) Te rt Y 
e317 t ef 010210 BIT $8171, SAVSRI N To Be CHECKED? 
1 173776 011014 CMP $173776,LAST ; DONE? 
oor 1 BEQ 5 ibe I Fat: 
2821 Ol 1 173776 011014 MOV 8173776,LAST ;SET ESS. 
01 1 10216 MOV EXTMAP, RY sae , 
ot TST (RO)+ *POP_ POINT 
2824 010640 000726 BR 1S GO DO THE TEST. 





——- a rw - = —- 








came YY 


OOOO OOCOOOOOOOOOOOOOOOOOOOOCOOOOOO0O0OO00Oo 


— fee bo Pt 8 ee he fe ba fhe ne Bae Geet hoe at Pane Rao Pet fet fa bt Be B= Be Dae ee 
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s TEST THAT WRITTING ROM RESUTS IN A TIME OUT 
; ‘ 





O10666 001230 3S: NOV uss LOCK IF 1 HO3=1_ GOTO S$ WHEN cor alg HIT 
Tare 000004 MOV #6$, 084" eet FoR the ocr ed 

ono00s 4g: MOV #5. /R3 DO EACH ADD 5 TIMES 

173024 Ss: CMP #173024, RO *CHECK FOR A VECTOR 

RF tgs ip pare THE REGIS 
173224 CHP = s-#173224, RO + Ee FOR THE OTHER, VECTOR 

BNE BR IF NOT THE VECTOR 
177777 a os ea ee OM UTIN And 

NOP ; ine INSTR. TIME 
001200 HY SSTACK, SP ROT ENe COR QLON'T TIME OUT 
004000 177570 BIT #81711, SHR age ? 

Bh “5 ROT “DOME METH Teoe one YET. 
ooo0n2 010216 BIT 08171, SAVSRI SEXTENDED 128 eB . WORDS TO BE CHECKED? 
173776 CMP #173776,RO : . WORDS BEEN CHECKED? 

_ + - th PEEP cothG 
010224 CMP LAaSTA,RO ALL DONE?? : 

Saal te eK Sod ie 

TST (R004 H $s 
001232 7S: ICOuNT 
014714 PC. EOP 
010434 PROI 
010464 PRG. 1 





' <15><12>/DEVICE VERSION/ 
eis BD ONLY. 
$Y TOA BAS>S-Y 





2 i 
pany “38GRE 


| 





; FILL TABLE 


CTED 


 Y# 


eet FOR POWER Fon. 
FOR UNEXPECTED TRAP TO 4 
Ye 
ene73. 
TABLE 
I 


Uae! 
iB ay 


T,RO ;HAS THE’ 


“Cah re] af +> 
fe 2 Bo pee 8 
joc & 


nan 
yey 94 
-_ 

ae ws 


is 


READ FROM ROM 


spastesacaasattonsneyant Canevar® ecuvetonet 


“THIS PROGRAM WILL DUMP THE CONTENTS OF THE ROM OUT 


: 
Qa 
& 
g 
: 
5 
4 
: 


; PROGRAM 
BLIND 


w 
~ 


010210 28: 


te 
soos 8 8 
oo i=) 


a 
Ny se mt Es 7 0 
SEES SSS Eee ee ee 


ina AUR RASS SESSLER tutuntu Ni cit ee tty 


OG OG eG a a Oh Oy OE ho Od HS eh Sd Od a FR 
OW dh hd Gd hd ad ad Hd dd OG Gd Od Od Od OF ah at ad et ed ed wd Od +d Og 
QOOWOOHOWOHOW000HO0O OOOO OHOOOOO8OHOO0AWOOOOO00O000000 


ef RARE RRR RRR RRR EUR ECR MRE DRE ER RR ER RRR RRCERERERRERERER 
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1 





LOS 


NUMBERS 
T 
IMIT BEEN 
LPT 


3 

365 Ae Soe : 

“ = eh Z a Soe ot = ~ Fa 
a 
g eevect emerald tee oboe we 
Epicor eetortntaatcs Steins 
A ofkEe aie i y 2 & 
; ag Gg; Bonn os He aube 

= SeEpepaceane oeauestngesceest er 
: 2 s ee Ce 
a 6 

x ; pr 2 2 
i : ue “. : : £3 Bai ine 
; a Oe 


Bannsees 


a e? 


Pil 


a Scie 


OG Od OF Ot ed dd hd dh dH dd et oe ea eh ee 
OQOOWOOO0O00000000000000 2000000 


BES 

pe Nt 
State etal 
ssaueueg 


Se eoomat 
lo 


Bape 


Arr 
sap eaR 


Se hee hee eee he en} 


CURRRRRR RU RRRR RRR COeRGCReEEL ee 


CORERRE 
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a] 
~_ 
=3 
Fa) 


ROR OF 





Cote 
> #D DATA INSERT DATA; HIT LINE FEED TO ESCAPE. 
2#R THE PROGRAM 
ip or PRINT bi POAa Ce SOF THERE ON LINE PRINTER 
>*A Pen The re eae, THE DR bege T8 mi T TO ALTER. 
LINE FEED WHEN I LINE FEED TO 
°CR CARRAGE Eater T et a INPUT MODE A CARRAGE RETURN 
: ZEROS NEXT ADDRESS AND WAITS FOR NEW DATA. 
12152 015176 PRG3: CLR LPTFLG ;SET FOR TTY OUTPUT 
12156 OL 12152 O146Se2 MOV SPRGS,PRG.NO_ SET FOR POWER FAIL 
1e164 O1 Oleced 167022 MOV #ST.VEC,dTKVEC ;SET FOR KEY BOARD INTERUPT 
BISIZe D103? | OLSOE A go I 9g 
piss73 terri O1ia7s XHOLD: TYPE a 
012206 bis77 100 166770 MOV $100, JTKCSR iesT INTERUPT ENABLE FOR TTY 
012214 000001 WAIT HIT A KEY 
pices 00774 BR XHOLD }G0 BACK AN TYPE AN "x" 
Q12222 000776 ao a f AND HIT AGAIN !! 
Giese 10406 ST.VEC: KEY.T0.Re iF AND STRIP BIT” 7 
014473 TYPE MCRLF :T CARRAGE RETURN + LINE FEED 
nies P 4 14, Re WAS AN "L” (LIST) HIT? 
i MP #120, Re sWwAS A “P" (PRINT) HIT? 
bi Seug eo SRY Fo WAS A “D" (DATA) HIT? 
000 ft Q ons P 
3001 Ol CMP $122, R2 ;WAS AN “R” (RUN) HIT? 
p02 1 BNE +6 
3003 leche IMP SRV.R 
3004 O01 #101, Re WAS AN “A” (ADDRESS) HIT? 
3005 Ol2e7e BEQ SRV.A 
3006 ia cH #15, Re sWAS CARRAGE RETURN HIT? 
3008 O01 RTI F ;G0 WAIT FOR VALID CHAR. 
3003 1 TYPE  ,M.QM j TYPE 82" ale alt 
3010 12319 as, RTI *NEI A “L",“P","D","R","A",OR CR WAS HIT. 
Ole Oleal 166674 2S: Hoy 84S aTKVEC is VE TOR FOR ti, INPUT. 
sti ft MOV Ri, pare ROUTINE 
Ean ot 5332 atid iT 
933 a 
st 12334 1 (RL) >ZERO Thee RDBRESS AND WAIT FOR DATA 


22-SEP-76 14:43 PAGE 6S 
C-11-DDBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 


012220 MuV —«#HOLD, (SP) sSET RETURN (NO "#") 

«foe Scere tag gt Fm 

000015 : a #15 Re ; WAS BNO TURN Hite” 
014476 ECL iTYPE @ LINE 

TWARE ADDRESS 


tRI)+ 
010220 EXTEND, RI Ts THE LIMIT EXCEEDED 


(Ri) ines abgness LAIT FOR RTA 
R1, TEMP4 


“§ 
: 
ae 


BF 


Pp 


oo0000 
bb t= 6 pe 

_ 

oO 


fa 


= 
8 


FROM i ABLE 3A 
R1,ADDRESS ; SAVE ADDRESS FOR GOOD 


#12,Re thAS A LINE re HIT?? 


6$ HIT. 
#ST.VEC,TKVEC ; 5 Vector 
#XHOLD, (SP) : TURN TYPE AN "x" 


#110,Re 
7$ 

#260, Re 
(R1) 
(R1) 

8$ 

(R1) 
Re, (R1) 


(R1) 
»M.QM 


o~ 
-_ 
eae 


[=] 

-— 
wow 
parent 
con Lawl 


= 


- 
Ge 
- 


rs 
PRRoSm 


2 
; 


FERERDNUE FERRETS CARRBIASEREGNE Oo 
bas S: 
seis 332 


n> Hs Pe Pm b= b= P= bs fF > P= = bs bs hh PO = pe = Pp = ee pe 


yy 
23 

i 
“Rm 


Fa 


RE oigts 4 YOU HIT AN 
ve ere TO INPUT AN ADDRESS. 
INATE WITH A CARRAGE RETURN. 


ena aAoOwWw 


012514 
012220 


£15, STKVEC ;SET KEY VECTOR 
#HOLD, (SP) 


: 


=) 
— 
8 
-_ 
io 
“+ 
ad 


HERE 
Re :EGHO KEY AND CLEAR BIT 7 
#15,Re CARRAGE RETURN ? 
;BR _* YES 
3310, 08 sWAS AN Rodis NUMBER HIT? 


ct THE AOD cane oat! 
RROR ? 


SHIFT AGAIN 
t ONE Cast TIME 


000015 
000110 


ou 


a 


z 
8 
i Sate Shec 


Derma. 
3018 
: 
3085 
057 
3028 
3030 
: 
03s 
: 
a0 
a 
: 
sf 
. 
B 
: 
3062 
3063 
e 
5 
2 


Poo be hoe fee Bt Gat fas he he B= eat pat fh Be Be 


pees tat 
8 
8 


BS 
Bar 
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DOBMAA. P11 NAINDEC-11-DOSNA-A BM873_ UNIVERSAL RESTART LOADER DIAGNOSTIC. 
1 S 3$ ERROR 7? 
l 000260 Big #260, R2 * CLEAR agits 
1 1s R2,R3 : BCE TA IN R 
1 12208 28: OV axHOLD, ($P) Te TYRE AN “#" 
1 ot 166422 MOV as. ME *SET INIT Tee roR 
| 13406 Hoy R3, ADDRESS >SAVE GOOD ADDRESS FOR FUTURE USE 
1 38 , R3 : 
1 14473 ,MCRLF : A CR 
3084 O01 14465 T *M.OM ‘TYPE "29" 
1 RTI *LEAVE #! 
012614 177777, 015176 SRY.P: MOV Re G 
Tid ota vend ATE vy ur 2 
> YOU ME YO!) WANTED A LISTING OF THE SOFTWARE MAP 
>S0 HERE IT IS. 
012622 SRV.L: 
01 B2e 2 MOV T RO ; Sor 
01 bok 013206 MOV , DEAD : POINTER 
eee ee DA’ i pe xX 
Diet 001256 1S: MOV §7 fees : FOR BCCROSS PAGE 
NI eS MOV (RO) RI : a 
ie piste HOV Ro, TENS FOR TYPE OUT 
ise a TST CRO) s HiPoate SS POINTER 
104 Oles70 ae "USE DA ‘ 
105 Olet 2s: MOV (RO).R ie} TA 
1 012674 MOV RO, * 
107 012700 MOV R H T 
1 01270 TST (RD)¢ $ POINTER 
iia o1e7) raed TO OTA TABLE 2A 
lll O1 3s: MOV DEAD RS ; 
lle Ole7il TST (R3)+ sUPDATE POINTER 
113 012720 CMP RO,R3 sLIMIT pore 24 
tis 157% 001256 us 8 iPr bara 
Lie Siers 3 ak A 
it pie? Je : eR 1 ; THE 
: 1273 ooooc2 010210 — a #8171, SAVSRL s EXTENDED SOFTWARE DUMP 
! Ne: va 9 -(R3) i PUSH POINTER 
1575, — , -BR IF ALL DONE 
i S76 ; ee fs a MAP; 
15s O1e7t i HOV ‘RO ;SET PO 
1 pi grrt 1 013006 ee EX * DEAD : v N _POINTER 
| 913000 015176 6S: LPTFLG PSET FOR TTY OUTPUT 
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il MAINDEC-11- BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 


a 


.P 











1 1 00900¢ RI GO BACK HOME. 
HE 8: 

1 HE WANT TO RUN THE PROGRAM 
FE ava ee a YOU SET OP THE NAP 

: YOU TYPED IN THE MCDRRECT DATA. 22? 

1 

1 ae R: 

4500 166176 RUN3: MOV 8. KEY. T0.R2, ITKVEC 

1 100 1661 MOV #100, aTKC ; 

14 po0004 MOV TRAP, 384; 

ise 1 MOV : 

in 1 001230 — HOV 2 : 

145 1021 MOV se, Lock : 

14g 011014 a HOV LASTA,LAST ; 

is l 2s: CMP #173024, RO 

1 BNE +4 

1 (RO)+, (R4)+ 
He 173224 €MP #1 ,RO 

1 BNE +4 

(RO)+, (R4)+ veton rr 
15 MOV (RO) RS Ape 

1 MOV (R4)’ Ri : 

1 CNP R1,R5 : MATCH? 

1 BEG 44 : IF OK 

1 HL i CT COMPARISON. 
r 004000 177570 BIT 8B81T11,SWR su cK 

134 DEC 3° iE READ 10 TIMES? 
ibe BNE B ior a ve at S coven 

1 011014 LAST, RO swes 

16H er +10 iBR : 

16% (RO)+, (R4)+ ir ness ae 
168 oooog2 010210 a $8171, SAVSRI : N 0 Be CHECKED? 
170 173776 011014 cH 8173776, LAST ; : DONE? 
1 011014 $173776,LAST  ;SET f ’ 

i Ete Beret | ee. 

TST (RO)+ I 
BR 1S ; 





eeieclercieisiinlsiaisieiste i ietetetete tt et et ttt ater etot 
RSRSRSSSERSESSS QRRLGCLSBBIRRIZBRLBISNot 


NACY11 ate 3 22-SEP-76 14:43 PAGE 68 
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;TEST THAT WRIT TS INAT 
‘TEST WRITING ROM RESULTS I IME OUT 





13210 01 38: MOV #173000,RO -—=s; SET_BASE ADDRESS 
he ee cee ee 
1 1 SS: ee #17abe¥,, RO ae A TROP VECTOR 
173224 CP 0173224, RO Is THIS AT THE SECOND TRAP VECTOR 
1 ou (RO)+ } EPA INTER 
i a4 #-1, (RO) fr ire 
i 6s: HOV _ASTACK, SP iS tose 
004000 177570 IT aB]TI1,SuR iv 
ie BNE 53 ROT DOME ITH THIS ONE. YET. 
: 010210 Bit BITL,SAVSRL 18 THE 128. WORDS TO BE TESTED?? 

1s op +5776,RO He LIMIT BEEN TESTED? 

BR «ws #0 TF NO; 

5 eee Pe. COTO 7$ 
Trove tr ee oa (reece 2) 
Fs 4S $60 D0 IT AGAIN 
7S: C _ICOUNT ‘CHECK ITERATION COUNT 
Fe OBC EOP $60 ‘3 PASS ROUTINE 
13019 ~ ite RUNS, 360 DO TEST AGAIN 
0 000 MC: .ASCIZ. /tC/ 
st oT. TaYTE 6,2 


sesaeeeee 
B 
BB OR 
3283 3 


Ras aa Ras fee + Gem fet bo =e 


| 
| 
} 
i 
‘ 


TEP BHIICHS DONE? 


a 
;JMP = =6AND DO TEST AGAIN WITH OUT TYPE OUT 


;SIMULATE SWITCH 1 
;GET LOCATION WHERE DATA IS STORED 


Y ree DATA 
i 


lta 
6 
5 
9 
5 


te 


S 
2 


a e es 2h 
jemicets ee 
a BEESERAREDDEEES SETROERDDEE 7s Saab BR 


pt 


= 
: 
: 


rr 


E 
= 
ws 
a5 

ww 
vs 
‘ 





: 
ac 
: 
E 
i 
os 
: 
i 
s 
i 
= 
* 


FO6 
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BNSC nR neon 2 


oo00[e0o 
Q— bs be ba Qe 


— 
te 


SSSR RRGREIAUENES soo esBANOsIe 


L 





eae 
13410 


-- 
88 


suk 


ce! in ct VECTOR 
“OUT IF ERROR 


re DEFAULT LINE 


ap NO FESshce 4iyy CPM LINE 
;GOT 4 AGAIN 


eli - erarioec- -I1 BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 
13654 012737 O14es4 000004 1S: Moy BNO, TRAP, a4 PREPARE FOR TIME OUT TRAP 
i — Emam el ae, Sl 
Ira lero poz |, ah: STACKS. si 
1 1 reat MOV ao sge cs SE FOR Pore TRS. 
13712 Ol NOV (R4).R °SET Fi Pa 
as Bae 7 Bes GL Sees 
1 001401 BEQ 44 : 
come: ier vem Pecan aeSleT ET TE Se 
i 1 tee: CoP gui 7ace4, Rs iT ROME SAME? 
aI , i ee ‘es sBR IF oar SAME AS BEFORE 
1 ete oa (R4)+ i FPpaTE TA i 
i Sr Rg iipoare TH BTED SWITHCH SETTING 
i _—s orp ten ee a 
1 00337 001232 Bee : ‘Tie TION COUNT DONE 
1 1 A 
ie hee oe mel ures ae 1g HT 
bam Glee bee my Rarer Ee FOS Fre OUT out 
1 1 p30e8 MOV oti JRS a 
1 1 CMP 1,R5 CTED =TO LINE 1 
1 1401 BEG +4 A bul LY EOS LIN INE 1 
1 i 1 HL 
rl 12737 MOV 
es 
hoa my 
1 1 CMP 
ra 
1 WER 
1 MP 
6 








06 


eae ANI VERSAL RESTART LOADER DIAGNOSTIC. 


G 


BBran.eli  halfbee-fi 


»/SOFTWARE MAP IS AS FOLLOWS:/ 


/ 
/ 
/ 
77 
MAP 


7ROBRESS 773054 CONTAINS 
(1 


/ 


»<12)/CHANNEL / 


> ><7><15><12>/END PASS BMB73-Y/ 


3 
> 
Z <i) 16) te) a5) NO. 


: €14> «15> < 12) <35> <37>< 
(15><12><12>7 


gage 5S Ef wart 


(15><12)>/REAL PWR FAIL/ 


/$/ 


€15>¢12>/PWR UP AFTER/ 


(15><12>79?/ 
<15><1le> 


THE 
; NO 
;ECHO INPUT 
;WAS CNTR “G” HIT? 


§ 





Sees Spehsy soseenaee — 


I 8 dd Og OG OF OI dd Od Oh de fs ed dd OH 
o000 800000 G2GO0000000000O 280000000O000O 


H  Bmanaas 


BEATA SATAL 









HO6 
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1 -PFAIL: CLR STERR 
1 BOY nV #4, -(SP) 
1 14604 ooooo4 > MOV #1$.a84 
1 1 TST as -1S THIS PF REAL? 
1 NOP : CAUSED BY LOMDER 
1 4614 00024 MOV WPWR.UP, 3824  ;ITS REAL. PREPARE FOR PWR UP 
9357 Ol Bhoeo4 MOV (SP)4+, 064 
<< 1 HALT 
SO Ol pooco4 1s: iv sP00, 084 
<°: 
361 01 HALT ; HARDAPRE . BOOT DIDN’T FORCE 
Ke”? jHIGH ADDR LINES AND TON WAS ACTIVATED 
3363 014614 UP: MOV #.PFAIL,@ 
bY Ol 4 MOV 8STACK, SP 
1 SOL RO ;SET AY 
1 Be #1, RO *WAIT FOR TTY 
1 44 TYPE MFAIL *TYPE FAILED. 
1 “SET STATUS TO ZERO 
i a 
1 PRG.NO: 0 
1 NO. TRAP: (SP). XST 
ot ; MY 6 aBrtovcses 
1 BEQ 1§ 
Ot O11 MOV (SP), RO 
146 i HLT 4 
0146 1 001200 MOV #STACK, SP 
trea Ge c.10 
1 1S: HLT 
1471 RTI 
14712 000000 0 











6 


BN873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 
MOV 


I0 
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C-11-DDBNA-A 


ll 27(732) 
MAT 


Pie 
Pil 


2 
2 ex 


: 
g 


: bs 


mo et as 


18: 


2 
sce © 
ines at 


ee 


LOGIC: 





ous 2 


;SEVEN BIT ASCII FOR DEFAULT “A” 


PD ERG a Od a) dg gh dd ed ed ed ed od 


j SaEErEereees 





Eesha 








JO6 
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22-SEP-76 14:43 PAGE 74 


C-11-DOBNA-A 


;CHECK FOR FREEZE ON CURRENT DATA 


001000 177570 .SCOPI: BIT 


pose 
LOCK, (SP) 


1$: 


tear pojons 001000 .TYPE: 


001230 


3413 


RE RERRRRRRRORRER BEE 


w 

3 
Bie § E ie z 
aa-oin | + =f] c 
“= in i in oe " 
Syunvanee R: Buss 2 


w: # sppgceanetsSssers 


4§: 


ee 
ase isss Sees 


a Od a ed a a gl Ht eh a et 
AOoooOoOOA000000000 


— 177570 158: 
015176 

164100 

015152 000004 


ba shat Pars. 


eat 
cece 


NE a ee ; 
LIILALNLNINININInNInNinen 


Oe te Hb ad wd ek at kd od nd nd nd wd 
QoN000O0000oO QOo0000O0000O 


015176 
164012 


perpepeesststees sas et teses ists ts: 





KO6 
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BN873 UNIVERSAL RES 
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11-DOBMA-A 


Th6ec- 
a1 1605 _ 
ie 


MACY11 27( 
MA 


ara 


;STORE ADDR OF MESGE 
;WRITING ROM TIME 
OUT ERROR? 


#-1,ERRFLG 


# sussaavagvannestanyteeRe 


(ieee (kara 


Ea soon & : 


payaya) oe 
[=] 


ee puree 


OHO 20 HH HO 


8 
‘eee re cannot Ruane 


-? LALLA LA LALALD LA LALALALALA LA LALALILALALALALALA LALILALA Ln inininin in ininininininin ininininininununininininin 
QOOWHOWOOGWWH9OO00090000000000000000000000000000000000000000 


BE RAEEREEEERERERaceeeen tanec eenetnene auumnuuanamanaad 


: 

=F 

mn eat + IE rr] 5 
ee 
as 


015020 163610 
177777 001302 


1636 
015430 
01SS34 
1 
BBE as 
104003 015614 
001 
re 
tit 
104001 
104004 015614 
014712 


911537 O1S614 





ee ee ee = 





LO6 
BNB73 UNIVERSAL RESTART LOADER DIAGNOSTIC. 


22-SEP-76 14:43 PAGE 76 


MAINDEC-11-DOBMA-A 


MACY11 27(732) 


DOBNA 
DDBNAA. P11 


, aa 
«= “2 HS SaRRRaROO 2 Spe 
B 5 om Se, Bagh eeteog BS aSpek se 
25% geese S$ Oriidaaigneeee ee esi ets gzz 


;CONVERT OCTAL NUMBER TO ASCII AND OUTPUT TO TELEPRINTER 


BODGEDBDOEEEEeicbaceEense farses 


3 
5 z es 


fu Dus inwor 7 

5 & Kim—tmemt ns pr aba 

= = w) =.0.0.0.0.0 0.0.0.5 

— band tt 4 4 Sooo 
= ¢ 20000 a- 


Ce cee 
Ss; © smoImeuNeseeceernenteS 


| oth hem home Seam eum eam Kam Seam Kamm Kee Kern hom awn hom Ramm om. kom Kee.) Eh hd ad td dd 8 ed ed td dt et 
OQO000c 2000000000000 QQOOO OOOOOOOOOOOOOOO8OO0ARNOAOO0OOO0000 


ER 


ae 


MO6b 


Yl 27¢ 22-SEP-76 = 14:43 77 
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4§ 
S$ 
6$ 
WROCNT 
CHRCNT 
BINWRD 
XFLAG 


Syzpuee eeovee : eauore 


: “ ee eeeee 


4(SP) , SAVPC 


zous9 Fatt t4 


;SAVE PC OF TEST THAT FAILED AND RO-RS 


& eeeesec © seesee 
a 


: 


Sees 


Se Rees Rann Rann een enn 2 Hg mt dh Et 


0012e%6 016720 


ay Hae ee ese ee =e 
SREP CErEE SEER CL CCC E Teeter eee ee 


ce a ed a td a a dd gd YH HG 
a OQOOQWOWOOOOBOHOOOOOOOOOOO800000000 2A 


df SUM ehh Mub Mb Maan er LEE Ecce ener eeh eh ees ees eg 


016112 


Ol6122 016637 OOGO04 001276 .SAVOS: MOV 
i 


+ The 


;GET PC OF RETURN 
;MULTIPLY TRAP 


+ =P) 
;GE 
340 TO SUBROUTINE 


SUBROUTINE ADDR 


>/ADDRESS ADDRESS EXPECTED FOUND / 


5 


>/ADDRESS / 
¢12>/ROM ADDRESS PC OF TRAP / 


< 
< 
< 
< 
< 
<1 
(1 


;ARGUMENT OF TRAP IS EXTRACTED 
s GND _UPED BR OF ERRUTINESe ne POINTER 


; hap DISPATCH SERVICE 


RI 
1 
s 
MOV 
INP 


a 041520 020072 MERRPC: .ASCIZ 
016256 


S2eex- 
eco AWAO 


z 
Qa 
5 
E 
2 
3 
5 
s 


- EVEN 
-ERRTAB: 


ow 


eee arog. «8 BBB 
ee ee 


AQOoooO0000000 


nee LUOUR eR ytenteemeeRe CRE MUERTE CEE 


dh On ag od a BIDIGI GGG B0G.G00Gb.02D OBB Ce ee ee ee ee  F 
Soccoc0000 OQOOOOOOOOOOOOHOOM80O00000 20000000O 


Heads AABRARGANRREM ROMER EBRD ECE Eer 
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MAINDEC-11-DDBMA-A 
Deevie O01304 
6 000000 


MACY11 27(732) 
TE) ey ae 

1 

01761 


DOBNA 
DOBNAA. P11 


016214 911646 








C07 


PAGE 


: 
a 
: 
; 
i 
: 
~ 
e 


:43 


22-SEP-76 = 14:4 
C-11-DOBNA-A 


DOBNAA. P11 
Ee: 017400 


) 
MAI 
ae 


NACYLI 27¢ 


a er ee er ee 





3197 
3606 
3270 
3103 = 3520 





3168 
36058 
3264 


. 
. 


3119 
3193 
3581% 
3252 
3029 
3125 


36078 
e846 2915 


"Soate’*? uses svmeos 
3664 


Scape ae sus sees ois 2710% e2716% 2722% 2728% 27688 3095 





‘pe FERENCE 


MACY11 27¢ 


il 





chaenmanracmercgereceege 


Gk eh ek kk ak rd wk od kd wd od wd wd I = 4 4 4 = 19 OI I OI I 





? 
20000000000 008S55S5Se 


oT ees FHLowy ss 
EsGcesteUrrr rr SEMREMBSSSSSSSS | 





Bade Basee torr mener bigest 


Doan. P 




















2878 





sg 


1s Bade Bee Erde 27 


7 
3303# 
3063 


EO 

3243" 

3020 
: Sie 


3173 
3207% 
2993 
31808 3414 
33248 
e gogve pais pags goer gipge «33838 3He7 Hie SHBe SHS 


é 

S = 

so 8 & Bes se x ae 2 ae 
zs s maeies Res x Raas(‘<‘ce:*OCdr 
Sak Sie & fe wa oF R 









BS esos is 
es atresia ue escinn eneteee fans 


BE 





MACY11 27 


ahaaens eae eee 


! 

j 

? | 

sat bs) Sia SooDOoOOoOoOO | 


——Te 





Pll 


pt 
ee a 








Sean Oa Bs a Sa 
Races Eis hn hs Sake 
ae che ini 
=i ietates ESuaieanes 
eee Hamacee ESeeeeanes 
eee: iets 
: See eee 
as eS e era eae eg et 
REGS 86f «=| Recettaeataceiearecess 
8 5 is Gis RRGRENG ial AaceRSSeeeseeatacerestene 
2 Sicha gael ge ae eS ahs 





3286 389: 33728 


FO? 





3e40# 3370 33718 3380 3398 3533 
2754 38=27878 «627890 e889 3398 





33378 
3249. 3262 3281 
* 3209% 3321% 3391% 3401% 3406s 


YMBOLS 
3084 


84 





"PEER ll 
33378. 
3051 












i 


=7000001 
=7000002 
=7000003 
R4 =7000004 


= 


—— me 


Ri 
Re 
R3 














a 


can 


D 

7) 
aoo00o 
ee ee 
& io 

~ 
8 Go ee 
Os 


Bias 


12224 
aes 016130 
= 177570 
SWOO = 000001 
ge 
= 
= 
= 
aos = oe 
ean: fe 
ei 
1 s 
1 F 4 
14 = 
Su1S_ = i 
TABLE 102 
TAG.A fa 
iB 2 
1 
1 
001254 
TEMPS 001256 
TEMP6 ye 
TKCSR O01 


ol 28 ek 


1 


38 


Ro 
a 
cae 


ee 
-_ 


geiee ste 


Pree eicit 


RoR @ Regeanae 


oe 
— 
o 


AN tee 


2 


8 





ee 


3682 


2709% 


3401" 


3115# 


* 3140% 








HO7 


a SQIURR ESE same 
Re SSSES SPER see Se 
ane SSUSERARRS TER 
, Sasaceeananiancs 
ee: fusscnercagrets 
f 2 2  iesceecesdegsy 
f 0s §sHasecanereadaged 
i te 
SN ec 
i & Gi Gi smecmsigg § 
4H if ie Sig some gy 
‘phic sueebelivdel Haneenectied teat! 


e 38 2 me ae se snen = 2 een ee toes an ae “ 
ce MSR iyredllaaill immneetimbepesesetts 
P 

i. Sscccres Selene ee es 


8 nk ond od od od od wo 4 oC) Rn ben ban bem bem ben bam bam band 
Oo0000000 a BGoGooogo0gg5 
“ 
— 


ek Sceracereie Bebb st. eb seater 


107 


BBB rl LR aR"? WBE Me 


Rua ae 


48 
5598 
aa 


arg GS Beao8 3S 


led 


nt a 
= 
io” 


“0? 


a 3191 3292 3297 8 8=33le 
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